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PREFACE  TO  THE  THIRD  EDITION 


Published  in  1913,  this  book  saw  its  second  edition  shortly 
before  our  entry  into  the  European  War;  the  issue  of  the  present 
edition,  at  the  customary  three  years'  interval  specified  in  the 
publishers'  contract,  has  been  delayed  by  the  pressure  of  the 
writer's  military  and  official  duties.  By  courteous  agreement  of 
the  publishers,  no  subsequent  revision  will  be  made  for  some  years 
to  come,  and  for  necessary  and  sufficient  reasons.  As  compared 
with  a  treatise  on  practice  of  medicine  or  any  of  its  branches,  a 
history  of  medicine  is,  in  the  nature  of  things,  a  stationary  product, 
dealing  essentially  with  the  past,  with  thir^  that  have  hap- 
pened. If  the  author  of  such  a  work  has  succeeded  in  stating  the 
facts  in  their  true  relations,  if  he  has  reason  to  believe  that  his 
views  of  things  are,  in  the  main,  correct  and  expressed  with  suffi- 
cient clarity,  he  will  not  wish  to  make  many  changes,  since  super- 
added and  inserted  matter  will,  in  a  series  of  editions,  destroy  the 
freshness  and  individuality  of  any  book,  giving  it  a  somewhat 
medieval  character,  through  excess  of  overlaid  material.  This 
method  of  composition,  with  which,  it  need  hardly  be  said,  the 
writer  ha-s  no  sjTnpathy  whatever,  was  once  likened  by  Henry 
James  to  a  heavy  suit  of  chain  mail,  which,  however  carefully 
wrought,  will  sink  the  reader  in  erudition  but  not  "float  him 
upon  a  deeper  tide,"  the  shifting  tide  of  modem  thought  and 
progress.  During  the  troublous  period  of  the  European  War, 
the  author  has  been,  at  whiles,  keenly  conscious  of  the  need  for 
thoroughgoing  revision  in  at  least  two  of  the  sections,  namely, 
those  dealing  with  medieval  and  modern  medicine.  But  recent 
investigation  of  medieval  medicine,  the  main  ambition  of  the 
foremost  living  medical  historians  of  Europe,  is  still  "knowledge 
in  the  making,"  while  present-day  medicine,  during  the  war 
period  and  after,  has  been  in  a  state  of  flux.  Revision  along  the 
lines  contemplated  will,  therefore,  be  made  to  best  advantage 
after  a  period  of  careful  consideration  and  study,  when  the  civilized 
world  has  attained  a  period  of  less  unstable  equilibrium;  and  such 
revision,  if  well  considered,  will  require  the  necessary  element  of 
time. 

What  has  been  accomplished  in  the  present  edition  is  as  fol- 
lows:  A  careful  account  has  been  rendered  of  the  newer  findings 
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of  SudhofF,  Neuburijer,  Wickersheimer,  Singer,  and  other  Euro- 
pean investiijators  of  ancient  and  medieval  medicine;  new  matter 
has  been  added  on  the  doctrine  of  the  origin  and  transmission  of 
ethnic  culture  (convergence  and  convection) ;  on  Chinese  medicine; 
on  the  history  of  pediatrics,  dentistry,  public  hygiene,  military 
medicine,  and  medical  lexicography;  on  the  earlier  nuclei  of  med- 
ical education  in  the  United  States;  on  recent  Japanese,  Spanish, 
and  Latin-American  medicine;  and  on  the  work  of  the  medical 
departments  of  armies  in  the  European  War.  A  number  of  new 
bi(^raphical  sketches  have  been  added,  with  portraits  of  Sym- 
phorien  Champier,  Villemin,  Gurlt,  Littr^,  Salkowski,  Osier,  Max 
Neuburger,  and  others.  Errors  of  omission  and  commission  have 
been  corrected;  the  bibliographies  at  the  end  of  the  volume  have 
been  enlarged  and  improved;  and  the  author  index  has  been  made 
as  complete  and  exhaustive  as  possible.  Special  effort  has  been 
made  to  keep  down  the  physical  size  and  weight  of  the  book, 
and  to  preserve  something  of  its  original  plein  air  intention,  by 
the  use  of  small  type  in  certain  sections.  As  stated  in  the  preface 
of  the  first  edition,  the  author's  primary  object  has  been  to  stim- 
ulate the  medical  student  or  the  busy  practitioner  to  pursue  hia 
own  studies  in  the  history  of  medicine,  and,  judging  from  the 
lai^  number  of  friendly  and  sympathetic  letters  received,  this 
end  has  been,  in  some  measure,  attained. 

In  his  forward-looking  "Outline  of  History"  Mr.  H.  G.  Wells 
has  almost  nothing  to  say  of  the  influence  of  medicine  upon  human 
progress,  although,  as  Descartes  observed,  it  is  to  the  science  and 
art  of  medicine  that  the  human  race  must  look  if  it  is  to  perfect 
and  fit  itself  for  the  i^gantic  social  tasks  and  problems  which  are  ' 
bound  up  with  its  future  development.  With  fine  perspicacity 
Mr.  Wells  signalizes  three  episodes  in  secular  history  as  the  most 
important  in  the  development  of  the  human  race  and  its  civiliza^ 
tion,  viz.,  the  awakening  of  free  thought  in  mankind  by  the 
Ionian  (Jreeks;  the  awakening  of  the  free  conscience  of  mankind 
by  the  Hebrew  prophets;  and  the  awakening  of  the  sense  of  soli- 
darity in  mankind  by  the  political  and  social  revolutions  of  recent 
times.  To  these  he  adds  a  fourth,  and  even  more  momentous, 
coefficient,  namely,  the  need  for  the  self-discipline  of  each  and 
every  individual  in  the  feeling  of  social  obligation  and  for  personal 
and  international  good  manners,  that  these  three  forces  may 
operate  for  the  greatest  good  of  the  greatest  numljcr,  and  that  the 
many  may  not  continue  Uj  suffer  for  the  crimes,  whims,  inepti- 
tudes, and  insanities  of  the  few.  The  object  of  Mr.  Wellsl  History 
is  to  educate  the  individual  in  this  sense  of  social  obligation,  and, 
as  the  Mr.  Greatheart  of  our  Pilgrim's  Progress  fdong  the  "eight- 
fold Aryan  way,"  he  has  ^ven  to  the  historian  a  new  and  unique 
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function.  Assuming;  the  best  will  in  the  world  on  the  part  of  the 
children  of  the  future,  one  may  at  least  hope  that  they  will  con- 
tinue to  produce,  not  Pecksniffian  prigs  and  pragmatical  purists, 
but  such  interesting  and  whole-souled  humans  as  Rubens  and 
Helena  Fourment,  Richard  Steele,  Charles  Lamb  and  Fanny 
Kelly,  Franz  Schuljert,  Rahel  Levin,  Thfcphile  Roussel,  Joseph 
Leidy,  Louis  Pasteur,  Henri  Dunant,  Joseph  Lister,  Johannes 
Brahms,  Ivan  Turgenieff,  and  William  Osier.  Whether  Schopen- 
hauer's famous  balance-sheet  between  evil  and  good  will  ever 
be  reversed  or  not  turns  upon  the  balance  or  imbalance  of  social 
forces,  in  the  adjustment  of  which  medicine  is  destined  to  play  a 
part  of  ever-increasing  moment.  With  the  law  visibly  decom- 
posing into  chicanery  and  the  medieval  mania  for  formalism 
and  multitudinous  verbiage,  with  relij^on  too  frequently  debased 
into  a  cloak  for  fraud,  modern  medicine  has  ever  been  forward- 
looking,  honest  in  its  "aims,  methods,  and  persistency,"  and  fears 
not  its  audit.  The  signs  and  symlwls  are  around  and  about  us 
everywhere.  The  conquest  of  communicable  diseases,  the  attain- 
ment of  painless,  shockless,  deathless  sui^ry,  the  manifold  devices 
of  sanitation,  the  recognition  of  an  interrelation  between  health 
and  disease  and  social-economic  conditions,  the  wide-spread  con- 
cern about  industrial  poisoning,  trade  diseases  and  accidents,  the 
movement  for  wholesale  destruction  of  noxious  insects,  para^iites, 
reptiles,  and  vermin,  the  relation  of  the  neuroses  to  crime  and  the 
sexual  genesis  of  crime,  the  relation  of  the  internal  secretions  to 
the  neuroses  and  insanities,  nay,  even  to  cerebration  itself,  have 
been  a  few  of  the  trends  of  recent  medicine.  The  influence  of 
disease  itself  upon  the  trend  of  human  history  in  the  past  is  still 
an  unwritten  chapter,  thrown  into  striking  accidental  relief  by 
the  triumph  of  sanitation  over  infectious  diseases  in  the  European 
War.  In  our  army  camps  the  disease-carrier,  whether  contact 
or  suspect,  was  taught  to  regard  himself  as  a  greater  menace  to 
his  fellows  and  to  the  community  than  the  disease  itself.  At  the 
Harvard  Library  Mr.  Justin  Winsor  made  the  loan  of  a  book 
conditional  upon  the  personal  cleanliness  of  the  applicant.  Our 
overcrowded  public  vehicles  are  still  efficient  agencies  in  the 
transmission  of  parasitic  and  respirator;^  diseases.  Crime  and 
Rucksicbtsloaigkeit  are  coming  to  lie  regarded  as  matters  of  social 
sanitation.  During  the  European  War,  the  science  of  medical 
anthropology,  and  particularly  of  ethnic  psychologj',  began  to 
loom  large  and  acquire  even  military  significance.  All  this  is 
obviou^y  more  potent,  dynamic,  and  understandable  doctrine 
than  the  outworn  patter  of  chanter  la  haute  morale.  The  view- 
point of  Cato  the  Censor  does  not  appeal  to  modems.  The  message 
of  medical  history  to  the  future  is:  "Come  clean." 
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Since  the  last  revision  of  tliis  book,  in  fact,  in  the  very  thick 
of  the  war  period,  a  large  amount  of  original  work  of  hij^hly  credit- 
able character  has  Ijeen  done  in  the  way  of  medico-historical  re- 
search. The  most  important  of  these  investigations  bear  upon 
the  history  of  medieval  science  and  medicine,  notably  the  massive 
studies  of  Sudhoff  upon  medieval  surgery,  the  School  of  Salerno, 
the  pest-tracts  and  hygienic  ordinances  of  the  Middle  Ages,  the 
history  of  medieval  anatomy,  and  the  graphics  of  medieval  prac- 
tice; those  of  Wickershcimer  on  the  zodiacal  and  anatomical 
diagrams;  the  valuable  investigations  of  medieval  MSS.  by  Charles 
Singer;  the  catalt^uing  of  the  medieval  scientific  MSS.  in  England 
by  Dorothea  Waley  Singer;  and  the  studies  on  Aristotle  by  Pro- 
fessor Charles  S.  Haskins  (Harvard  University).  Through  such 
investigations  as  these  we  are  beginning  to  understand  some- 
what of  the  vast  complex  known  as  medieval  medicine.  In  laying 
down  plans  and  supplying  building  stones  for  this  new  edifice 
none  have  shown  such  unparalleled  industry  as  Professor  Sudhoff, 
a  mighty  scholar  and  fountain-head  of  genius  and  power;  of  the 
puzzle-headed  array  of  ascertained  knowledge,  none,  save  Allbutt, 
have  given  so  intelligible  a  synthesis  as  Singer.  Defining  science  as 
"the  making  of  knowledge,"  he  seta  the  delimitations  of  medieval 
science  in  time  as  between  400  A.  D.,  when  the  ancients  ceased  to 
make  knowledge,  and  1453,  when  modern  science,  in  the  dynamic 
sense,  began,  with  Copernicus  and  Vesalius.  During  the  long 
interperiod,  medieval  science  was  mainly  static  and  descriptive, 
and  through  its  central  dogma,  derived  from  Plato  and  familiar  to 
us  in  the  Divina  Commedia  and  Goethe's  Faust,  phenomena  were 
studied  not  as  leading  to  anything,  but  as  illustrating  the  relation 
of  the  great  outer  universe  or  macrocosm  to  the  microcosm,  man. 
Astrology,  the  doctrine  of  the  four  humors,  and  other  prt^nostics 
became  modes  of  life-insurance,  in  other  words,  only  one  phase  of 
the  larger  insurance  against  "the  perils  of  the  soul."  "For  such 
an  attitude  of  mind  there  could  be  no  ultimate  distinction  between 
physical  events,  moral  truths,  and  spiritual  experience."  As 
Taylor  has  shown  in  "The  Mediaeval  Mind,"  science,  ethics,  the- 
olt^y,  philosophy,  art,  and  medicine  were  regarded  not  as  sepa- 
rate categories,  but  as  something  interrelated  and  inl€rfu.sed. 
Assuming  this  viewpoint,  it  is  easy  to  comprehend  why  the  basic 
sciences — anatomy,  physiology,  pathology — were  almost  non-ex- 
istent in  the  Middle  .\ges,  why  internal  medicine  was  backward, 
and  why  such  practical  matters  as  military  surgery  and  the  applica- 
tion of  the  Biblical  code  of  sanitation  were  forward,  even  as 
printing,  or  the  use  of  the  mariner's  compass,  firearms,  and  spec- 
tacle lenses  came  to  be  forward. 

Of  other  recent  contributions  to  medical  history,  space  permits 
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but  brief  mention  of  Sir  ClifTord  AUbutt's  splendid  and  learned 
study  on  Greek  Medicine  in  Rome,  the  stimulating  histories 
of  medicine  by  Sudhoff  and  Meyer-Steineg,  and  of  dentistry 
by  Professor  Sudhoff,  Professor  Neuburger's  studies  of  medicine 
in  Joeephus  and  the  Vienna  School,  Singer's  two  volumes  of 
Oxford  "Studies,"  the  interesting  history  of  medieval  medicine 
by  Dr.  James  J.  Walsh,  Dr.  Mortimer  Frank's  translation  of 
Choulant,  Dr.  Jonathan  Wr^ht's  commentaries  on  pre-Hippo- 
cratic  and  Hippocratic  medicine,  the  highly  original  investigations 
of  Mexican  medicine  by  Dr.  Nicolas  Le6n,  and  the  forthcoming 
volumes  on  the  history  of  medicine  by  Sir  William  Osier,  on  the 
history  of  magic  by  Professor  Lynn  Thomdike,  on  the  medical 
gods  by  Dr.  Walter  A.  Jayne,  on  medicine  in  Montaigne  by  Cap- 
tain J,  S.  Taylor,  U.  S.  N.,  and  on  the  Florentine  artist-anatomists 
by  Dr.  Edward  C.  Streeter.  Biographies  of  Sir  William  Osier 
by  Professor  Harvey  Gushing  and  of  Joseph  Leidy  by  Dr. 
Joseph  Leidy,  jr.,  are  in  preparation;  and  the  announcement  of 
histories  of  physiological  chemistry  by  Professor  Gowland  Hop- 
kins and  of  clinical  methods  by  Dr.  Erich  Ebstein  is  a  matter  of 
keen  interest  to  historical  students.  Two  volumes  of  the  medical 
history  of  German  participation  in  the  European  War  have  already 
been  published,  much  of  the  preliminary  material  of  the  Englbh  hb- 
tor>'  has  been  printed  in  serial  form  {National  Research  Council), 
the  Canadian  history  is  in  preparation,  and  two  volumes  of  the 
American  history  are  already  in  press,  under  the  editorship  of 
Colonel  Charles  Lynch,  U,  S.  Army.  Very  recently,  university 
chairs  of  medical  history  have  Ijecn  assigned  to  Dr.  Eugene 
Menetrier  (Paris),  to  Professor  Max  Wellmann  (Berlin)  and 
to  Dr.  Charles  Singer  (London):  Professor  Max  Neuburger 
has  established  an  Institute  of  Medical  History  in  the  Jose- 
Bnum  (Vienna),  and  it  is  hoped  that  steps  along  the  same 
progressive  lines  will  lie  taken  in  America.  During  the  war 
period,  some  of  our  best  have  passed  away — Osier,  Jacobi,  Payne, 
Buffer,  Blanchard,  Hofler,  Schelenz,  \'alentin  Rose,  Gaizo,  Han- 
dcrson,  and  Mortimer  Frank — and  of  these,  none  have  left  so  dis- 
tinct a  void  in  our  minds  an<l  hearts  through  their  passing  as  Sir 
William  Osier.  He  was  a  source  of  inspiration  and  encouragement 
to  us  all,  and  to  me  personally,  the  wisest  of  mentors,  the  kind- 
liest of  friends. 

This  book  is,  in  a  very  real  sense,  a  product  of  the  Sui^;eon 
General's  Library,  and  I  desire  once  more  to  thank  the  successive 
Librarians  of  this  great  institution  for  their  encouragement  and 
their  generosity  in  the  loan  of  books  and  graphic  material.  In 
the  correction  of  errors,  I  am  verj'  genuinely  indebted  to  Geheim- 
rat  SudbofT  (Leipzig),  whose  utterances  atx>ut  English,  French, 
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and  American  colleagues  during  the  war  period  have  }>ecn 
chivalrous,  magnanimous,  sportsmanlike;  to  Professor  William  H. 
Welch  (Baltimore),  Dr.  Charles  Singer  (I>ondon),  Sir  Humphrey 
RollestOQ  (London),  Professor  Harvey  Cashing  (Boston),  and 
many  others,  in  particular  to  Dr.  Edward  t".  Streeter  (Boston) 
for  his  careful  and  scholarly  emendations  in  the  section  on  medie- 
val medicine.  To  my  friend,  Dr.  Edmund  V.  Cowdrj-  (New 
York),  and  to  Drs.  Sadao  Yoshida,  Hsieh,  and  Yamanawa  I  am 
sincerely  thankful  for  valuable  information  about  Chinese  and 
Japanese  medicine.  To  the  publishers  I  once  more  express  my 
gratitude  for  the  handsome  lett«r-press  and  illustrations  of  the 
book,  which  has  been  entirely  reset  in  this  edition;  and  to  Dr. 
Albert  Allemann,  Principal  Assistant  Librarian,  S.  G.  O,,  and  Mr, 
Cary  R,  Sage,  U.  S,  Public  Health  Service,  I  render  my  liest 
thanks  for  their  efficient  cooperation  in  the  correction  of  the 
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"Civilisation  in  its  higher  form  today,  thoush  highly  complex,  forms 
esBeotially  a  unitary  mass.  It  has  no  longer  to  oe  sought  out  m  separate 
luminous  centers,  shining  like  planets  through  the  surrounding  nighl.  Still 
lees  is  it  the  property  of  one  privileged  country  or  people.  Many  as  are  the 
tongues  of  mortal  man,  its  votaries,  like  the  Immortals,  speak  a  single  lan- 
giUKe.  Throughout  the  whole  vast  area  illumined  by  its  quickening  rays  ite 
workers  are  interdependent  and  pledged  to  a  conunon  cause." — Sir  Arthur 

"For  indeed  it  is  one  of  the  lessons  of  the  history  of  science  that  each  age 
steps  on  the  shoulders  of  the  ages  which  have  gone  nefore.  The  value  of  each 
age  is  not  its  own,  but  is  in  part,  in  lai^  part,  a  debt  to  its  forerunners.  And 
this  age  of  ours,  if,  like  its  predecessors,  it  can  boast  of  something  of  which 
it  is  proud,  would,  could  it  read  the  future,  doubtless  find  much  also  of  which 
it  would  be  ashamed." — Sir  Michael  Foster. 

"Take  from  the  air  every  aeroplane;  from  the  roads  eveiy  automobile; 
from  the  country  every  train;  from  the  cities  every  electric  liuit;  from  ships 
every  wireless  apparatus;  from  oceans  all  cables;  from  the  land  all  wires; 
from  sh(^  all  motors;  from  ofRce  buildings  every  elevator,  telephone  and 
typewriter;  let  epidemics  spread  at  will;  let  major  surgery  be  impoesiblc— 
all  this  and  vastly  more,  the  bondage  of  ignorance,  where  knowledge  now  makes 
us  free,  would  be  the  terrible  catastrophe  if  the  tide  of  time  should  but  ebb 
to  the  childhood  days  of  men  stiU  UvingI  .  .  .  Therefore,  whoever  desires 
progress  and  prosperity,  whoever  would  advance  humanity  tu  a  higher  plane 
of  civilisation,  must  further  the  work  of  the  scientist  in  every  way  ho  possibly 
can."— William  J.  Ht'Mi 


"The  development  of  human  thought  and  achievement,  as  a  whole,  has 
not  been,  as  commonly  supposed,  a  continual  upward  progression,  nor  even 
the  eiguivalent  of  a  continuous  series  of  asi^rtuined  resulU.  Thoughts  and 
inventions,  which  seemed  on  the  verge  of  practical  fruition,  have  often  been 
reduceil  to  nothingness,  even  at  the  most  decisive  moment,  through  some 
combination  of  untowanl  circumstances;  yes,  even  the  very  memory  of  a 
pathway  broken  into  the  Land  of  Promise  is  often  obliterated  and  what  seemed 
accomplished  fact  has  had  to  be  recreated  by  laborious  work  covering  years, 
dcca<les  and  even  centuries.  Just  the  simplest,  most  natural  and,  in  the  end, 
almost  self-evident  facts  ore  the  hardest  to  evolve  and  elucidate,  just  what 
was  most  clecisive  and  potent  of  residt  has  been  time  and  again  overlooked 
by  the  seeker  after  truth.  .  .  .  The  gold  of  historic  thout^t,  indeed,  is  as 
little  to  be  found  in  the  street  oa  the  gold  of  actual  doily  strife,  and  it  is  by  no 
means  the  task  of  the  historian  of  broad  general  scope  to  give  the  initial  clew 
to  its  diavavNy.  He,  indeed,  can  only  reproduce  the  past  with  fidelity  and 
exactitude,  llie  intiiitbn  of  the  true  investigator  and  pathfinder  of  today  and 
tomorrow  must  find  its  own  way  to  new  guiding  principles  from  the  work  of 
yesterday,  before  yesterday,  and  Oie  dbtant  past.  — Karl  Svdhoff. 

"Doctrinaire  formula- worship — that  is  our  real  enemy." — Max    Neu- 

"It  is  hardly  an  exaggeration  to  summarize  the  history  of  four  hundred 
years  by  saying  that  the  leading  idea  of  a  conquering  nation  in  relation  to  the 
conquered  was.  in  160n,  to  change  their  religion;  in  170Q,  to  change  their  trade; 
in  1800,  to  change  their  laws,  and  in  1900  to  change  their  drainage.  May  we 
not  then  say.  that  on  the  prow  of  the  conquering  ship  in  these  four  centuries 
first  stood  the  priest,  then  the  merchant,  then  the  lawyer,  and  finally  the 
physician?" — A.   LAWRENrE  I/jwell. 

"Aims,  methods,  and  persistency  are  common  to  the  medical  profession 
of  all  countries.  On  its  flag  is  inscribed  what  should  be  the  life  rule  of  all 
nations:  F>at«mity  and  solidarity. "^Abrahau  Jacobi. 
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AN   INTRODUCTION 
TO  THE 

HISTORY  OF  MEDICINE 


THE  IDENTrrr  OF  ALL  FORMS  OF  ANCIENT  AND 
PSIMrnVE  MEDICINE 

One  of  the  best  accredited  doctrines  of  recent  times  is  that  of 
the  unity  or  solidarity  of  folk-ways.  The  collective  investigations 
of  historians,  ethnologists,  archeologists,  philologists,  and  sociolo- 
ffst&  reveal  the  singular  fact  that  all  phases  of  social  anthropology 
which  have  to  do  with  instinctive  actions  inevitably  convei^e  to  a 
common  point  of  similarity  or  identity.  This  is  true  of  all  myths, 
superstitions,  laws,  and  social  customs  of  primitive  peoples  (as  also 
of  the  cruder  ethnic  aspects  of  religions)  which  are  concerned  with 
the  fundamental  instincts  of  self-preservation  and  reproduction. 
It  is  possible,  as  we  shall  see,  that  many  atrange  cultural  practices, 
such  as  munmiificatioD,  circumcision,  or  the  couvade,  may  have 
Ijeen  deliberately  transported  by  migrations  from  one  continent 
or  island  and  imposed  upon  another  (Elliot  Smith).  But  the  fact 
remains  that,  for  those  human  actions  which  have  been  defined  as 
instinctive,  as  based  upon  the  innate  necessity  which  is  the  mother 
of  invention,  "folklore  is  an  essential  unity."'  The  mind  of  savage 
man,  in  its  pathetic  efforts  to  form  religious  and  ethical  systems  for 
moral  and  spiritual  guidance,  or  to  beautify  the  commoner  aspects 
of  life  with  romance  and  poetry,  has  unconsciously  taken  the  same 
line  of  least  resistance,  followed  the  same  planes  of  cleavage.  The 
civilized  mind  differs  from  the  savage  mind  only  in  respect  of  a 
bi^er  evolutionary  development.  Human  races  and  racial  cus- 
toms have  changed  as  they  became  more  highly  specialized.  The 
heart  of  man  remains  the  same. 

It  follows  that,  under  different  aspects  of  space  and  time,  aD 
phases  of  folk-medicine  and  ancient  medicine  have  been  essenti^y 

'For  a  gc»d  mumnary  of  the  matter,  see  the  prandential  address  of 
Chariott«  S.  Bume  in  Folk-Lore,  Lond.,  1911,  xxii,  14^-41;  also,  her  revision 
of  "The  Haiidbo<ric  of  Folklore"  (Pub.  Folk-Lore  Soc.,  No.  Ixxiii,  Lond.,  1914). 
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alike  in  tendency,  differing  only  in  unimportant  details.  In  the 
light  of  anthropology,  this  proposition  may  be  taken  as  proved. 
Cuneiform,  hieroglyphic,  nmic,  birch-bark,  and  palm-leaf  in- 
scriptions all  indicate  thalf  the  folk-ways  of  early  medicine,  whether 
Accadian  or  Scandinavian,  Slavic  or  Celtic,  Roman  or  Polynesian, 
have  been  the  same — ^in  each  case  an  affair  of  charms  and  spells, 
plant-lore  and  psychotherapy,  to  stave  off  the  effects  of  super- 
natural agencies. 

In  relation  to  the  orif^n  of  ethnic  tnuts  fuid  practices,  opinion  is  divided 
into  two  schools.  The  convergence  theory,  orifcinated  by  Adolf  Bastian  in 
1881,'  affirma  that  thp  appearance  of  identical  ethnic  phenomena  in  different 
relfttiooB  of  space  and  time  is  due  to  the  spontaneoua  development  of  certain 
"elemental  ideas"  lElemenlargedatike),  which  are  common  to  primitive  man 
everywhere.  The  convection  theory,  originated  by  Friedrich  Ratzel  (1882*), 
asserts  that  no  isolated  action  or  primary  "elemental  thought"  is  possihlc  to 
primitive  races,  but  that  each  race  bos  derived  something  from  its  neighbors 
or  predecessors  in  sequence  of  time.  Ratzel'a  theory  of  the  geographic  dif- 
fusion of  ethnic  culture  has  been  vigorouslji  defended  by  Fr.  von  Luschan,* 
fuid  separately  maintained  by  EUiot  Smith,  in  his  doctrine  of  the  convection 
of  "heliolithic  culture."  The  Bastian  doctrine  is  strongly  supported  by  the 
imposing  array  of  facts  which  have  been  assembled  in  furtherance  of  the 
modem  theory  of  evolution,  that  the  development  of  the  individual  is  but  an 
epitome  of  the  development  of  the  race.  Lett  to  itself  in  a  favorable  environ- 
ment, any  savage  triE>e  will  inevitably  evolve  a  culture  all  its  own,  for  the 
regulation  ol  food  supply,  sexual  and  aocial  relations,  adjustment  to  the 
unknown,  manifeating  iUelf  as  political  economy,  ethics,  law,  medicine, 
religion  and  bo  on.  The  weak  point  in  the  convection  theory  ia  that  it  deals 
with  accidentals  and  non-essentials,  such  as  the  constant  recurrence  of  the 
self-same  folk-tales  and  proverbs  all  over  the  eajlh,  aimilarities  in  language, 
artistic  forms,  detached  cultural  practices,  ethnic  type  (Hindu  and  Aryan, 
Malay  and  North  American  Indian),  etc.,  many  (not  all)  of  which  may  have 
been  mechanically  tranamitted  from  one  race  or  culture  to  another.  Thus, 
the  Africans  of  Benin  and  Cameroon  learned  to  make  armor  and  artii^lic 
devices  in  metal  from  North-European  invaders;  the  Ganymede  in  the  Vatican 
is  strikingly  reproduced  in  a  Buddhist  rehef  in  a  cloister  near  Sangbao;  the 
cobra  symbol  is  found  alike  in  Indian,  F^gyptian,  Scandinavian,  and  Aztec 
devices;  the  symbolism  of  the  Symplegadea  la  the  aame  in  Greek  and  Mayan 
art;  but  the  cherchet  ta  femme  motive  may  well  have  originated  scores  of 
Trojan  or  other  wars,  and  such  happeninga  as  thoae  of  (Edipus,  Siegfried, 
Machaon,  Susanna  and  the  Elders,  are  apt  to  occur  spontaneously  anjiwhere. 
Elliot  Smith  asserts  that  Americans  uphold  the  convergence  theory  "as  a  kind 
of  dogma"  over  against  the  convection  theory,  but,  as  a  matl«r  of  fact, 
there  are  strong  elements  of  probability  in  both.  Hence,  neither  can  be 
erected  into  dogma. 

Of  the  ultimate  origin  of  folk-ways  and  ideas  we  know  little  or 
nothing.  Innumerable  hypotheses  have  been  advanced,  in  each 
case  the  attempt  of  a  civilized  or  educated  mind  to  interpret  the 
workings  of  the  primitive  mind  from  isolated  instances,  and,  in 

I  A.  Bastian:  Der  Vdlkergedanke,  Beriin,  1881. 
-    'F.  Ratsel;  Anthropogeographie,  Stuttgart,  1S82. 

■P.  Ton  Luschan:  ZuaammenhSnge  und  Konvergenz.  Mitt.  d.  anthrop- 
Gesellscb.  in  Wien,  1918,  xlviii,  1-117. 
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almost  every  case,  the  investigator  has  become  obsessed  by  his 
paiticulai'  theory  to  the  extent  of  becoming  a  hobby-horBe  rider. 
But  all  anthropologists  agree  that  the  general  origin  of  folk-ways 
and  mores  {religious  or  other)  is  social,  concerned  with  the  great 
question  "how  to  live,"  which  is  different  at  different  times,  in 
different  places,  among  different  peoples.  Of  the  mind  of  primi- 
tive man,  we  know  that  it  differs  from  the  civilized  mind  mainly  in 
respect  of  education  and  development,  that  is,  in  the  power  to  per- 
ceive and  assign  the  right  causes  for  phenomena,  which  gave  us 
science,  and  in  certain  perceptions  of  "values,"  which  gave  us 
our  standards  of  morality  and  taste.  But  in  each  of  these  things 
the  primitive  mind  everywhere  has  its  own  natural  standards, 
which  are  worthy  of  deepest  consideration. 

Apart  from  any  theories  as  to  his  origin  or  evolution,  we  may 
assume  that  prehistoric  man  was  not  different  from  what  we  often 
find  primitive  man  to  be — a  savage  sunk  in  his  animal  instincts. 
At  this  stage  of  his  existence  he  killed  his  food  and  fought  his  ene- 
mies with  sticks  and  stones,  raped  his  women,  hid  himself  in  caves, 
and  was  probably  not  unaware  of  certain  hygienic  precautions 
which  are  instinctive  in  lower  animals.  A  dog  licks  its  wounds, 
hides  in  holes  if  sick  or  injured,  limps  on  three  legs  if  maimed, 
tries  to  destroy  parasites  on  its  body,  exercises,  stretches,  and 
warms  in  the  sun,  a^umes  a  deffnite  posture  in  sleeping,  and  seeks 
out  certain  herbs  and  grasses  when  sick.'  It  is  not  unreasonable 
to  suppose  that  actions  like  these  may  have  been  as  instinctive 
in  a  grown-up  prehistoric  man  as  they  are  in  a  primitive  child  of 
his  race  today.  "Man  has  climbed  up  from  some  lower  animal 
form,"  says  John  BiuToughs,  "but  he  has,  as  it  were,  pulled  the 
ladder  up  after  him."  We  do  not  know  when  or  where,  how  or 
why,  this  occurred,  but  we  do  know  the  first  rung  of  the  ladder. 
In  the  Hall  of  Anthropology  of  the  National  Museum  at  Wash- 
ii^ton  (or  in  any  other  good  collection  of  this  kind)  there  are  to 
be  seen  innumerable  specimens  of  a  small  object  in  chipped  flint 
which  is  the  symbol  of  prehistoric  man's  uplift,  his  first  step  in  the 
direction  of  civihzation.  With  this  leaf-ehaped  flint  in  hand,  he 
had  a  new  means  of  protecting  himself  against  enemies,  procuring 
and  preparing  food,  and  of  manufacturing  other  weapons  and  im- 
plements of  the  same  kind  or  of  more  highly  specialized  kinds. 
Now  the  interesting  point  about  these  prehistoric  flints  is  that  they 
are  to  be  found  wherever  traces  of  the  existence  of  man  are  found, 
changing  in  shape  during  the  successive  interglacial  and  post- 
glacial periods,  but  following  his  mirations  over  the  surface  of  the 

'  Uauolly  TrUicum  eaninam,  Cynoswna  crislatia,  and  Affrettig  eattina  for 
emesiB  and  purgation.  Cata  h&ve  a  known  fondneea  t<a  Valeriana  officinali* 
and  Nepela  calaria  (catmint). 
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earth.  Here  cropping  up  as  spear  or  arrow-point,  there  as  tool  or 
ceremonial  object,  these  primitive  "celts,"  as  they  are  called,  have 
been  excavated  from  the  river-drifts  of  England,  France,  and 
North  America,  in  the  caverns  of  Devonshire  and  the  Dordogne,  in 
the  plains  of  I^pt  and  Palestine,  and  the  frozen  tundra  of  Siberia 
and  Alaska,  in  each  case  bearing  the  same  identical  form.  In 
the  Early  Stone  Age  (Paleolithic  Period),  up  to  the  Solutrean 
Period,  the  chipped  celts  were  little  more  than  the  result  of  a  neces- 
sarily crude  flakii^  of  oval  or  ovoid  stones.  From  the  time  of 
arrival  of  the  pre-<^ellean  flint  workers  in  Europe  during  the 
Second  Interglacial  Period,  one  hundred  thousand  years  ago, 
each  successive  race  had  its  peculiar  technic  of  flint-chipping,  its 
characteristic  retouch,  until  the  crude  coups  de  poing  of  the 
Chelleana  become  the  exquisite  laurel-leaf  points  of  Solutrean 
man.  But  in  the  Magdalenian  period  the  forms  are  again  crude, 
and  hnally  dwindle  away  into  the  faultier  Azilian  forms  and  the 
strange  trapeziform  shapes  of  the  Tardenoisian  microliths.'  In 
the  Later  Stone  Age  (Neolithic  Period)  they  were  brought  to  a  high 
point  of  specialization  and  polish,  but  in  shape  and  intention  they 
have  remained  the  same  throughout  geologic  space  and  time. 
Their  employment  in  surgery  by  the  ancient  E^ptians,  or  in 
ritual  circumcision  by  the  Hebrews  in  the  desert,  goes  to  show  the 
unusual  veneration  in  which  they  were  held  by  these  peoples  on 
account  of  their  great  antiquity.  In  what  is  perhaps  the  most 
interesting  of  American  contributions  to  archeology,'  Professor 
William  H.  Holmes  has  demonstrated  inductively  {by  working  out 
the  initial-  methods  of  chipping  and  flaking  himsdf)  that  even 
among  recent  American  Indians,  like  those  of  the  Piney  Branch 
quarries  in  the  District  of  Columbia,  the  process  of  shaping  and 
specializing  the  leaf-shaped  flints  was  probably  not  different  from 
that  employed  by  Paleolithic  man  or  even  in  what  seem  to  be  the 
rude  artefacts  of  Eolithic  man.  There  is  apparently  no  distinction 
in  space  and  time  in  the  flaking  of  prehistoric  and  primitive  im- 
plements. Similarly,  ethnologista,  as  we  have  said,  And  that  the 
folklore  and  other  traditions  and  superstitions  of  primitive  peoples 
have  a  strong  family  likeness  at  all  times  and  places. 

The  common  point  of  convergence  of  all  medical  folk-lore  is  the 
Dotion  that  spirits  or  other  supernatural  agencies  are  the  efficient 
causes  of  disease  and  death.  Primitive  medicine  is  inseparable 
from  piimitive  modes  of  religious  belief.  If  we  are  to  under- 
stand the  attitude  of  the  primitive  mind  toward  the  diagnosis  and 

>  See  H.  F.  Oebom:  Men  of  the  Old  Stone  A«e,  New  York,  1916,  possitn. 

'  W.  H.  Holmes:  "Stone  Implpments  of  the  Potomac-ChesapeAke  Tide- 
water Province,"  Rep.  Bur.  Ethnol.,  1893-4,  Wash.,  1897.  xv,  1-152.  Abo: 
Mem.  Int^rnat.  Cong.  Anthrop.,  Chicago,  1894,  120-139,  4  pi. 
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treatment  of  disease  we  must  recognize  that  medicine,  in  our  sense, 
was  only  one  phase  of  a  set  of  magic  or  mystic  processes  designed 
to  promote  human  well-being,  such  as  averting  the  wrath  of 
angered  gods  or  evil  spirits,  fire-making,  making  rain,  purifying 
streams  or  habitations,  fertilizing  soil,  improving  sexual  potency 
or  fecundity,  preventing  or  removing  blight  of  crops  and  epidemic 
diseases,  and  that  these  powers,  originally  united  in  one  person, 
were  he  god,  hero,  king,  sorcerer,  priest,  prophet,  or  physician, 
formed  the  savage's  generic  concept  of  "making  medicine."  A 
true  medicine-maker,  in  the  primitive  sense,  was  the  analogue  of 
our  scientific  experts,  philanthropists,  and  "efficiency  engineers," 
s  general  promoter  of  human  prosperity. 

In  his  attempts  to  interpret  the  ways  of  nature,  savage  man, 
untutored  because  inexperienced,  first  of  all  confused  life  with 
motion.  Like  Mime  in  Wagner's  "Siegfried,"  he  was  puzzled  if 
not  awed  by  the  rustling  of  leaves  in  the  forest,  the  crash  and 
flash  of  thunder  and  lightning,  the  flicker  and  play  of  sunlight 
and  firelight,  and  he  could  see  no  causal  relation  between  a  natural 
object  and  its  moving  shadow,  a  sound  and  its  echo,  flowing  water 
and  the  reflections  on  its  surface.  Winds,  clouds,  storms,  earth- 
quakes, and  other  sights  and  sounds  in  nature  were  to  him  the 
outward  and  visible  signs  of  malevolent  gods,  demons,  spirits,  or 
other  supernatural  agencies.  The  natural  was  to  him  the  super- 
natural, as  it  still  is  to  many  of  us.  He  therefore  worshiped  the 
sun,  the  moon,  the  stars,  trees,  rivers,  springs,  fire,  winds,  and  even 
serpents,  cats,  dogs,  apes,  and  oxen;  and,  as  he  came  to  set  up 
carved  stocks  and  stones  to  represent  these,  he  passed  from  nature- 
worship  to  fetish-worship.  Even  in  his  artistic  productions,  the 
savage  is  at  first  animistic  and  ideographic,  tends  to  vitaUze 
inanimate  objects,  and  aims  at  the  portrayal  of  action  and  move- 
ment rather  than  perfection  of  form.'  Disease,  in  particular,  he  was 
prone  to  regard  at  first  as  an  evil  spirit  or  tjie  work  of  such  a  spirit, 
to  be  placated  or  cajoled,  as  with  other  deities,  by  burnt  off'erings 
and  sacrifice.  A  further  association  of  ideas  led  him  to  regard 
disease  as  Bomething  produced  by  A  human  enemy  possessing  super- 
natural powers,  which  he  aimed  to  ward  off  by  appropriate  spells 
and  sorcery,  similar  to  those  employed  by  the  enemy  himself. 
Again,  his  own  reflection  in  water,  his  shadow  in  the  sunlight,  what 
he  saw  in  dreams,  or  in  an  occasional  nightmare  from  gluttony,  si^- 

•That  there  is  a  strong  resemblance  between  some  of  the  concepts  rf 
B&vage  and  paranoiac  art  is  strikinglv  xhown  in  the  remarkable  carvings  of  a 
paranoiiu;  collected  by  G.  Msjto,  Ann.  de  freniat.,  Turin,  1913,  xxiii,  157-192, 
6  pi.  W.  H.  Holmes  has  showti  that,  in  the  savage,  perfection  of  patteni  forms 
and  figures  had  to  follow  upon  development  of  uie  metric  and  geometric  arts, 
such  as  Uie  shaping  of  pottery,  textiles,  technics,  and  architecture.  (Rep- 
Bur.  Ethnd.,  1SS2-3,  Wash.,  18S6,  iv,  443-465.) 
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gested  the  existence  of  a  apirit-world  apart  from  his  daily  life  and 
of  a  Boul  apart  from  his  body,  and  in  this  way  he  hit  upon  a  third 
way  of  looking  at  disease  a^;  the  work  of  offended  spirits  of  the 
dead,  whether  of  men,  animals,  or  plants.  These  three  views  of 
disease  are  common  beliefs  of  the  lowest  grades  of  human  life,  for, 
as  Rivers  says,  the  category  of  natural  causes  "can  hardly  be  said 
to  exist"  among  them.  Savages,  as  a.fule,  cheerfully  accept  all 
three,  while  a  lingering  belief  in  human  sorcery  and  the  displeasure 
of  the  dead  is  always  a  trait  of  the  peasant  and  sometimes  of  his 
descendants  in  "civilized"  communities.  The  modern  Koreans 
are  said  to  number  their  demons  "by  thousands  of  billions," 
Among  savages  such  beliefs  usually  go  hand  in  hand  with  shaman- 
ism, an  intermediate  stage  between 'polytheism  and  monotheism, 
which  assumes  a  Supreme  Being  or  Great  Spirit,  with  leaser  di- 
vinities and  demons  subordinated.  With  the  beginnings  of  sham- 
anism' we  have  everywhere  the  advent  of  the  medicine  man  and 
the  bilbo  or  witch-doctor,  who  assumes  a  solemn  supervisory  rela- 
tion to  disease  and  its  cure  not  unlike  that  of  the  priest  to  rdigion. 
The  shaman  handles  disease  almost  entirdy  by  psychotherapeutic 
manceuvers,  which  serve  to  awaken  a  corresponsive  state  of  auto- 
su^estion  in  his  patients.  Whether  North  American  Indian  or 
Asiatic  Samoyed,  he  does  his  best  to  frighten  away  the  demons  of 
disease  by  assuming  a  terrifying  aspect,  covering  himself  with  the 
skins  of  animals  so  as  to  resemble  an  enormous  beast  walking  on  its 
hind  legs,  resorting  to  such  demonstrations  as  shouting;,  raving, 
slapping  his  hands  or  shaking  a  rattle,  and  pretending  (or  en- 
deavoring) to  extract  the  active  principle  of  the  disease  by  sucking 
it  through  a  hollow  tube.  To  prevent  future  attacks,  in  other 
words,  to  keep  the  demon  away  for  the  future,  he  provides  his 
patient  with  a  special  fetish  or  amulet  to  be  worn  or  carried  about 
his  person.  Furthermore,  any  fantastic  thing  he  may  elect  to  do 
or  not  to  do,  such  as  passing  in  or  out  of  a  door  or  steppii^  over  an 
object  with  intention,  he  considers  in  the  light  of  "making  medi- 
cine." We  may  smile  at  these  phases  of  shamanistic  procedure, 
but,  except  for  the  noise,  they  are  not  essentially  different  from  the 
mind-medicine  or  faith-heaUng  of  our  own  day.  Both  rely  upon 
psychotherapy  and  suggestion,  and  for  a  sick  savage,  the  fantastic 
clamor  made  about  him  might  be  conceivably  as  effective  as  the 
quieter  methods  of  Christian  Science  to  a  modern  nervous  patient. 

It  13  highly  probable  that  in  all  primitive  societies,  the  priest,  the  mwcian, 
und  the  m^icinc-man  were  ooe  tiiid  the  same,  and  that  the  powei?  ascribed  to 
Ihese  ranked  with  courage  and  the  sword  as  means  of  securing  leadership  or 

'  For  the  ritual  of  preparation  and  initiation  of  candidates  into  the  four 
degrees  of  shamanism,  see  W.  J.  HoSnuum:  Rep.  Bur.  Am.  Ethnol.,  Wash., 
1891,  vii,  151-300. 
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kinKahip.  Aa  these  functions  bwamc  more  Bpeci&lized  and  differentiated,  re- 
ligion became  the  exclusive  belief  in  and  worship  of  some  univt'r^  power 
greater  thnn  man  himself;  magic^  a.  special  set  of  processes  within  the  power  of 
man,  whereby  he  sought  to  predict  and  control  natural  phenomena,  Uflvially  to 
wreak  evil  and  in  opposition  to  the  will  of  the  god  or  godsj  and  medicine,  the 
attempt  to  direct  and  control  thone  natural  phenomena  which  produce  disease 
and  death  in  man  (Rivers').  Thus  relipon,  through  the  iahibitions  which 
man  put  upon  himself  to  attain  to  the  godlike,  became  the  origin  of  law  and 
ethics;  the  secret  practices  of  magic  engendered  alchemy  and  other  branches 
of  chemical  and  physical  scieBte8;aatrology,  astronomy;  while  primitive  medi- 
cine remained  more  or  less  stationary  among  all  peoples,  always  following  in 
the  wake  of  other  sciences,  untiJ  it  could  utilize  the  advancca  made  by  physics 
or  chemistry.  Black  ma)cic  was  concerned  with  producing  drought,  (amine, 
disease,  death,  or  other  evils;  white  magic,  in  averting  these  or  in  such  posi- 
tive good  as  rain-making,  fire-making,  or  promotion  of  vegetation.  Primitive 
therapy,  therefore,  became  a  mode  of  whil«  magic. 

FVimitive  patholo^  ascribed  disease  to  something  projected  into  the  body 
of  the  victim,  something  taken  from  it,  or  to  the  effect  of  sorcery  upon  some 
part  of  or  some  object  connected  with  the  body  of  the  patient.  The  firwt 
category  corresponds  with  our  infectious  and  toxic  diseases;  the  second, 
f.  I}.,  the  predilection  of  the  Auttralian  savage  for  the  adrenal  fat  of  hii'  enemies, 
with  the  diathetic  (metabolic)  and  deficiency  diseases.  The  third  category 
Frazer  defines  as  sympathetic  magic  (action  at  a  distance*),  including  homeo- 
pathic or  mimetic  magic  (action  by  or  upon  similar  objects  for  good  or  evil)  and 
rontagioui  magic  (magical  effect  of  a  thing  which  has  once  been  in  contact 
with  a  person  or  thing  or  formed  part  of  it).  As  part  of  this  cult,  the  soul  was 
regarded  as  "the  animal  inside  the  animal,  the  man  in.'iide  the  man,"  a  manni- 
kin,  counterpart  or  double,  sometimes  a  shadow  or  reflection,'  absent  from  the 
body  in  sleep,  sometimes  a  truant  and  a  wanderer,  capable  of  being  extracted 
from  the  body  by  an  enemy,  or  of  being  deposited  in  some  safe  place  to  secure 
immortality,  or  even  existing  an  a  second  self  or  "external  soul"  in  various 
plants  or  animals,  upon  whose  welfare  the  welfare  of  the  individual  de- 
pended.* The  "perils  of  the  soul,"  in  primitive  medicine,  were  averted  by 
romnlex  systems  of  totems  and  taboos.  On  Bddystone  Island  (Melanesia) 
nearly  every  disease  is  ascribed  to  eating  the  fruit  of  tabooed  trees.  In  other 
parts  of  Melanesia  disease  follows  upon  any  infraction  of  tolemic  ordinances, 
such  as  killing  or  eating  the  totem  (Rivets). 

Thus  primitive  medicine,  magic,  and  religion  are  inseparable,  although,  as 
in  ancient  Egypt  or  some  parts  of  modem  Melanesia,  leechcraft  may  bMome 
K[>cci^zed  to  the  point  of  having  a  doctor  for  every  disease. 

Apart  from  shamaDism,  the  actual  medical  knowledge  of  primi- 
tive man,  given  bis  limitations,  was  far  from  contemptible.  As  the 
folk-lorists  point  out,  the  function  of  the  medicine  man  was  a 
limited  one,  and  the  art  of  heahi^  never  progressed  very  far  so 
long  as  it  was  under  the  sway  of  belief  in  the  supernatural.  As  the 
savage  advanced  a  httle  further  in  the  knowledge  which  is  gained 
from  experience,  it  was  natural  that  some  special  talent  for  herb- 
doctoring,  bone-setting,  and  rude  surgery  should  be  developed  and 

'  See  W.  H.  R.  Rivers,  FitEpatrick  Lectures,  Lancet,  Lond.,  1916,  i.  59: 117. 

'  Sir  James  G.  Praier:  The  Magic  Art  (The  Golden  Bough,  pt.  i),  London, 
1913,  i,  52-219, 

'  Frazer:  Taboo  and  the  Perils  of  the  Soul  (Golden  Bough,  pt.  ii),  London, 
1911. 
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employed  as  a  special  means  of  livelihood  by  certun  individuslB. 
Along  with  these  nature-healers  there  went,  of  course,  the  in- 
evitable "wise-women,"  who  followed  herb-therapy  and  midwifery, 
and  such  specialists  soon  perceived  that  a  number  of  poisons  are 
also  remedies  under  various  conditions.  Medicine,  which  Huxley 
has  so  truly  styled  the  foster-mother  of  many  sciences,  really 
began  with  this  crude  plant-  and  poison-lore  of  primitive  peoples. 

Early  man  ragarded  the  poisoner  with  the  same  horror  and  loathing  that 
we  feel,  because,  as  Thomas  points  out,'  the  use  of  poisoD  involves  the  idea  of 
death  without  the  possibility  of  motor  reeistonce,  without  tciviaf;  the  victim  a 
BghtioK  chance. 

When  UlyBSes  applied  to  Hub  at  Ephyra  for  a  deadly  airow-poiaon,  Hub 
declined,  "(or  ho  had  in  awe  the  immortal  gods"  (Odvasey,  i,  260).  At  the 
ancient  Greek  festival  of  the  Thargelia,  given  at  Athens  every  May,  two 

eublic  outcasts,  set  apart  for  the  purpose,  were  flogged  with  squills,  wild  fig 
ranches  or  agnus  castus,  and  possibly  stoned  to  death  or  flung  into  the  sea. 
The  scapegoat,  in  this  case,  was  called  the  Pharmakos,  which  also  means  a 
poisoner,  sorcerer,  or  magician.  Whether  the  verb  from  which  the  word  drug 
(dWkptiono*)  is  derived  meant  originally  "to  give  drugs  or  poisons"  or  "to  drive 
away  evil  spirits  with  blows"  ia  a  matter  of  dispute.*  But  it  seems  probable 
ijiat  the  original  pharmacologist  was  eyed  with  suspicion. 

Primitive  man's  knowledge  of  medicinal  simples  was  exactly 
like  the  drug  phase  of  our  modem  therapeutics — extensive,  if  not 
intensive — and  where  he  made  mistakes  it  was  {as  in  our  own  case) 
due  to  the  cause  which  Kant  assigns  for  all  human  error — the  in- 
veteracy of  the  post  hoc,  propter  hoc  tendency  in  the  human  mind. 
Like  many  physicians  today,  he  tried  to  treat  the  disease  rather 
than  the  patient,  not  reahzing  (as  we  are  just  beginning  to  realize) 
that  the  dynamic  effect  of  a  drug  upon  the  patient's  body  depends 
as  much  upon  the  delicate  chemical  adjustments  of  that  body  as 
upon  the  composition  of  the  drug  itself.  Whenever  many  differ- 
ent remedies  are  proposed  for  a  disease,  it  usually  means  that  we 
know  very  httle  about  treating  the  disease,  and  the  same  thing  is 
true  of  a  drug  which  is  vaunted  as  a  panacea  or  cure-all  for  many 
diseases.  "In  listening  to  the  praises  of  these  panaceas,"  said 
Peter  Krukenberg,  the  old  Halle  clinician,  "we  seem  to  be  actually 
standing  before  the  booth  of  a  mountebank."*  We  are  not  much 
better  off  than  early  man  in  this  respect.  Thus,  the  hieratic  writ- 
ings of  the  Egyptian  papyri  reveal  an  unusually  extensive  materia 
medica,  the  excellence  of  which  is  vouched  for  in  the  Homeric 
poems,  and  which  can  today  be  duphcated,  in  extent  at  least,  in 
the  materia  medica  of  old  civilizations  like  China  or  Japan,  or  even 
in  our  own  bulky  pharmacopeias.  The  ancient  Egyptians,  Chinese, 

'  W.  I.  Thomas:  Sex  and  Society,  Chicago,  1907, 163-167. 
'See  Moriey  Roberts:   The  Pharmakos,  Folk-Lore,  Lond.,  1916,  xxvii, 
218-224. 

'  Cited  by  Baas. 
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and  Aztecs  bad  botanic  gardens  (Hill).  We  find  that  savages  in 
widely  separated  countries  easily  get  to  know  tbe  most  fatal  arrow- 
poisona — curare,  ouabain,  veratrin,  boundou — as  well  as  the  vir- 
tues of  drugs,  like  opium,  hashish,  hemp,  coca,  cinchona,  eucalyp- 
tus, sarsaparilla,  acacia,  kousso,  copaiba,  guaiac,  jalap,  podo- 
phyllin,  or  quassia.  Abel  and  Macht  have  shown  that  the  ancient 
European  behef  in  the  venomous  nature  of  the  toad  and  the  power 
of  its  dried  skin  to  cure  dropsy  is  explained  by  the  two  alkaloids, 
bufagin  and  epinephrin,  which  they  isolated  from  the  tropical 
Bvfo  agua.  Bufagin  (CuHmO*)  has  a  marked  diuretic  action.' 
W,  E.  Safford  has  shown  that  the  various  narcotic  snuffs  used  by 
the  Indians  of  the  West  Indies  and  South  America  are  all  products 
of  Piptadenia  peregrina}  Not  to  go  further  than  our  own  country, 
we  find  the  North  American  Indians  aware  that  arbutus  is  "good* 
for  rheumatism;  lobelia  for  coughs  and  colds;  wild  sage  tea,  golden 
seal,  flowering  dogwood,  and  prickly  ash  berries  for  fevers;  elder, 
wild  cherry,  and  sumac  for  colds  and  quinsies;  wild  ginger,  ginseng, 
and  euphorbia  for  digestive  disorders;  inhalations  of  pennyroyal 
for  headache;  sassafras  or  violet  leaves  for  wounds  and  felons; 
and  tbe  roots  of  sassafras  and  sarsaparilla  for  "cooling  and  puri- 
fying the  blood."  In  1535-36,  the  Iroquois  around  Quebec,  as 
Jacques  Cartier  relates,  treated  scurvy  in  his  crew  very  successfully 
with  an  infusion  of  the  bark  and  leaves  of  the  hemlock  spruce; 
and  the  French  at  Onondaga  in  1667  found  the  sassafra^leaves, 
recommended  by  the  same  tribe,  "marvellous"  for  closing  wounds 
of  all  kinds.'  The  "Materia  Medica  Americana"  (1780)  of  the 
old  Anspach-Bayreuth  surgeon  Schoepf,  who  came  over  with  the 
Hessian  troops  during  the  war  of  the  Revolution,  shows  that  the 
Anglo-Saxon  settlers  in  the  New  World  had  already  learned  many 
wrinkles  in  herb-therapy  from  the  red  men,  in  addition  to  the  very 
rich  medical  folk-lore  which  they  undoubtedly  brought  with  them 
from  Old  England.  The  plant-lore  of  rural  England  included  a 
knowledge  of  the  virtues  of  camomile-,  sage-,  and  dandelion- teas 
as  laxatives;  of  marjoram  and  primrose  root  for  headache;  of 
wormwood  as  a  tonic;  of  valerian  for  the  "nerves";  of  agrimony 
and  parsley  for  jaundice;  of  meadow-saffron  (colchicum)  for  gout; 
of  fennel,  eye-bright  (euphrasy),  and  rue  for  bad  eyesight;  of 
male  fern  and  peach-leaves  for  worms;  of  tansy  as  a  vermifuge  and 

'  Abel,  Macht:  J.  Pharm.  Exper.  Therap.,  Bait.,  1911-12,  iii,  319-377. 

'  Safford:  Jour.  Wash.  Acad.  8c.,  1916,  vi,  547-562. 

•See  Yager:  "Medicine  in  the  Forest,"  Oneonta,  N.  Y.,  1910.  Yager 
notes  the  infrequency  of  panaceas  and  gunshot  prescriptions  among  the  North 
American  Indians;  each  remedy  was  administered  by  itself  for  a  given  con- 
dition. For  the  theory  and  fonnulE  of  Cherokee  medicine,  see  J.  Mooney: 
Bur.  Am.  Ethnol.  Rep.,  Wash.,  1891,  vli,  319-369. 
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abortifacient;  of  horehound,  marshmallow  or  candied  elecampane 
for  coughs  and  colds;  of  foxglove  as  "the  opium  of  the  heart"; 
and  of  such  "vulnerary  plants"  as  bryony,  agrimony,  hare's  ears, 
moonwort,  alehoof,  and  goldenrod.  English  poetry  and  folk-lore 
are  full  of  references  to  thyme  and  marjoram,  rosemary  and  rue, 
mistletoe  and  ash,  as  well  as  poisons  like  hemlock,  leopartl's  bane 
({iconite},  the  deadly  nightshade  (belladonna),  "the  juice  of  cursed 
hebenon"  (yew),  and  henbane  (hyoscyamus),  which  Aretceus  re- 
garded as  a  cause  of  insanity  and  to  which  Shakespeare  refers  in 
the  same  spirit  as 

...    the  insane  root 
That  takes  the  reason  prisoner. 

Asphodel,  or  dittany,  is  often  mentioned  in  the  Homeric  poems  as 
a  balm  against  the  pain  of  newly  inflicted  wounds,  and  the  same 
tradition  is  still  current  among  the  country  folk  of  Lancashire, 
Ireland,  and  the  moors  of  Scotland.  Kipling  has  summed  up  the 
whole  matter  in  a  charming  verse^ — 

Alexanders  and  Marigold, 

E^ebri);ht,  Orris  and  Elecampane, 
Basil,  Rocket,  Valerian,  Itue, 

(Almost  singin);  themselves  they  run). 
Vervain,  Dittanv,  Call-me-to-you — 

Cowslip,  Melilof ,  Rose  of  the  Sun. 
Anything  green  that  grew  out  of  the  mould 
Was  an  excellent  herb  to  our  fathers  of  old. 

In  the  use  of  natural  or  physical  means  against  disease  we  dis- 
cover that  primitive  man,  with  his  well-ventilated  habitations  and 
his  hardy  life  in  the  open  air,  has  advantages  which  his  civilized 
brother  often  seeks  or  finds  only  on  compulsion.  The  Indian' 
knew,  for  example,  the  importance  of  keeping  the  skin,  bowels,  and 
kidneys  open,  and,  to  this  end,  the  geyser,  the  warm  spring,  and 
the  sweat-oven  were  his  natural  substitutes  for  a  Turkish  bath. 
Emesis  or  catharsis,  followed  by  a  vapor  bath  and  a  cold  plunge, 
set  off  by  a  dose  of  willow-bark  decoction  (salicin),  was  the  North 
American  Indian's  successful  therapeutic  scheme  in  the  case  of 
intermittent  and  remittent  fevers;  a  vapor  bath  and  cimieifuga 
were  his  mainstays  against  rheumatism.  Like  the  ancient  Baby- 
lonians, he  had  his  fixed  periods  for  ritual  emesis  and  catharsis 
(e.  g.,  the  green-com  feast),  much  as  our  forefathers  used  zodiacal 
calendars  for  blood-letting.  Massage  was  long  known  and  prac- 
tised by  the  Indians,  Japanese,  Malays,  and  East  Indians.    In  the 
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opinion  of  Rivers,'  mass^e  was  imported  into  Melanesia  by  Poly- 
nesian castaways,  since  Polynesian  massage  is  apparently  a  true 
rational  therapeutic  measure,  while  Melanesian  massage  is  some- 
thing superimposed  upon  a  magic  rite.  Hypnotism  originated 
among  the  Hindus;  inoculation  against  smallpox  among  the 
Hindus,  Persians,  and  Chinese.  Lady  Mary  Wortley  Montagu 
got  her  idea  of  variolation  from  the  East,  and  it  is  still  employed 
among  the  North  and  Central  African  tribes  and  races  (Arnold 
Klebs*).  The  early  Japanese  employed  the  moxa  as  the  Chinese 
did  acupuncture.  The  Chinese  of  the  Mongol  dynasty  (1260'} 
probably  learned  of  the  use  of  spectacles  from  India  via  Turkestan, 
Snow-spectacles  have  been  employed  by  polar  tribes. 

Sui^ery  became  a  science  in  recent  times,  not  so  much  through 
individual  skill  or  specialization  of  instruments,  as  through  the 
introduction  of  two  new  factors — anesthesia  and  antisepsis.  Prim- 
itive sui^ry  included  all  the  rudiments  of  the  art.  The  earliest 
surgical  instrument  was  in  all  probability  not  the  specialized  leaf- 
shaped  flint  or  "celt,"  already  referred  to,  but  rather  some  frag- 
ment unusually  sharpened  as  to  edge  and  point  by  accidental 
flaking,*  as  in  the  obsidian  knives  of  Peru.  By  means  of  these 
sharpened  flints  or  of  fishes'  teeth,  blood  was  let,  abscesses  emptied, 
tissues  scarified,  skulls  trephined,  and,  at  a  later  period,  ritual 
operations  like  circumcision  were  performed,  as  we  have  seen,  with 
the  primitive  celts  themselves.  Decompressive  trephining  for 
epilepsy  or  other  cerebral  disorders  goes  back  to  prehistoric  times, 
the  finds  showing  that  it  was  often  done  more  than  once  upon  the 
same  person,  the  bits  of  skull  excised  being  used  as  amulets.  It  is 
said  that  trephining  is  still  practised  among  the  Aymaras  of 
BoUvia  and  the  Quichuas  of  Peru,'  and  another  evidence  of  it  is 
the  curious  crosswise  mutilation  along  the  Hnes  of  the  coronal 
and  sagittal  sutures,  first  noticed  as  a  common  practice  among  the 
Loyalty  Islanders  by  an  English  missionary.  Rev.  Samuel  Ella,  in 
1874,*  and  which  Manouvrier  found  afterward  in  neohthic  female 

'W.  H.  R,  Rivers;  Massage  in  Melanesia:  Tr.  xvii.  Intemat.  Cong. 
Med.,  1913,  Load.,  1914,  Sect,  xxiii,  39-42. 

<  Klebs:  Joha'<  Hopkins  Hosp.  Bull.,  Bait.,  1913,  xxiv,  70. 

*  B.  Laufer:  Mitt.  z.  Gesch.  d.  Med..  Leipz..  1907,  vi.  379-3S.5. 

'  The  writer  is  indebted  to  Prof.  William  H.  Holmes  for  this  important 
information. 

*  A,  Bandelier:  Ueber  Trepanieren  unter  den  heutigen  Indianem  Bolivias 
(lnt«mst.  Cong.  Americanists.  1894).  S.  J.  Mozans  (Kcv.  .1.  A.  Zahm),  in  his 
"Along  the  Andes  and  Down  the  Amazon"  (New  York.  1911),  pp.  206,  207, 
IK  of  opinion  that  the  leaves  of  ETythTonjUmcoca,  when  chewed,  have  anesthetic 
properties,  of  which  he  gives  a  remarkable  instance.  This  would  explain  how 
easily  the  Peruvians  may  have  accomplished  trephining  with  the  aid  of  a  sharp 
piece  of  flint  or  obsidian. 

*  Ella:  Med.  Times  &  Gaz.,  Land.,  1874,  i,  50. 
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crania  from  Seine-et-Oiflc  and  called  the  "sincipital  T"  (1895'). 
Trephining  has  been  done  on  the  skull  with  sharpened  prehistoric 
flints  in  thirty-five  to  fifty  minutes  by  Lucas-Championni&re  and 
Hollander.'  Primitive  man's  wounds  were  dressed  with  moss  or 
fresh  leaves,  ashes  or  natural  balsams,  and,  when  poisoned, 
treated  by  sucking  or  cauterization.  Cupping  was  performed  by 
means  of  animals'  horns.  The  revulsive  effects  of  some  accidental 
wound  or  hemorrhage,  or  the  natural  and  periodic  process  of  men- 
struation suggested,  no  doubt,  the  advantages  of  blood-letting, 
which  was  to  become  a  sort  of  therapeutic  sheet-anchor  through 
the  ages.  For  couching  a  cataract  or  opening  an  abscess,  even  a 
sharp  thorn  sufficed.  The  Dayaks  of  Borneo  employ  a  sharp  root 
(pinjampo).  In  the  more  advanced  phases  of  cultural  develop- 
ment, pieces  of  hard  wood  may  have  been  pointed  and  edged,  like 
the  flint  knives.  NeoUthic  saws  of  stone  and  bone,  possibly  im- 
itated from  the  teeth  of  animals,  also  exist,  and  with  these  Hol- 
lander has  performed  amputation  in  six  to  seven  minutes.  The 
characteristic  signs  of  amputation  have  been  found  in  prehistoric 
bones.*  During  the  Bronze  and  Iron  Ages  expert  skill  in  metal 
work  became  an  accomplished  fact,  and  surgical  instrumentation 
was  correspondingly  improved.  In  the  excavations  of  the  Swiss 
Lake  Dwelhngs,  which  were  discovered  in  1S53*  the  different  cul- 
tural objecta  were  found  in  successive  layers,  from  the  Stone  Age 
(NeoUthic  or  Alluvial  Period,  3000-1500  B.  C.)  up  to  the  Bronze 
and  Iron  Ages  (1500-400  B.  C),  and  of  these,  the  real  b^innings 
of  northern  European  culture  are  now  held  to  be  the  metal  imple- 
ments and  objects  found  at  La  Tftne.  The  phrase  "La  T6ne" 
symbolizes,  for  anthropologists,  the  starting-point  of  the  cultural 
periods  following  upon  the  three  Ice  Ages,  with  their  two  inter- 
glacial  periods,  not  because  the  Lake  Dwelhng  finds  are  necessarily 
the  earliest  iron  objects  known,  but  because  they  are  the  most 
representative  and  characteristic.  La  T^ne  was  preceded  by  the 
Eolithic,  Paleolithic,  Neobthic,  Bronze  Ages.and  the  Iron  (Hal§tatt) 
Age  (700-400  B.  C).  In  the  Bronze  Age  surgical  saws  and  files 
were  plentiful  everywhere,  from  Egypt  to  Middle  Europe.'    The 

'  L.  Manouvrier:  Rev,  mens,  do  I'Rcole  d'anthrop.  de  Paris,  1896,  vi,  57: 
1903,  xiii,  431.  Manouvrier  thinks  the  sincipital  T  may  have  been  identical 
with  the  crucial  cautcriiatioiw  of  the  skull  repommended  by  Avicenna  and 


others,  if  not  a  ritual  mutilation.  Gron  regards  it  aa  a  mode  of  judicial  torture. 
Sudhoff  identifies  it  with  a  derivative  promJure  employed  by  the  Alexandrian 
Burgeons  for  ocular  catarrhs  and  mentioned  by  CeUue  (vii,  cap.  xii,  sect.  15). 

■  LucaH-Championnidre:  TrepanatioD  n^lithique,  Paris,  1912. 

'  E.  Hollander:  Die  Chirurgische  Sfige,  Arch.  f.  klin.  Chir.,  Berl,  1915, 
cvi,  317-320. 

*  First  investigated  by  Ferdinand  Keller  in  1853-4. 

'  Hollander:  Die  Chirurgische  S»ge.  Arch.  f.  kUn.  Chir.,  Berl.,  1915,  cvi. 
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La  Tfene  finds,  dating  from  about  500  B.  C.  to  100  A.  D.,  entirely 
distinct  from  Egyptian,  Indian,  or  Greek  culture,  include  iroa 
knives,  needles,  fibube,  swords  and  lances,  with  bracelets,  neck* 
laces,  and  ear-rings  of  Etruscan  or  West  Celtic  pattern,  and 
funeral  urns  containing  human  remains,  showing  that  cremation 
was  the  rule  among  the  La  T^ne  people.  Some  time  later,  as,  for 
example,  among  the  Gallo-Roman  finds  in  France,  we  trace  the 
evolution  of  the  jointed  or  articulated  surgical  instruments,  like 
scissors,  in  which  cutting  was  done  by  indirect  action,'  With 
improved  metal  instruments,  such  cosmetic  operations  as  tattoo- 
ing, infibulation,  boring  holes  for  ear-rings  and  nose-rings,  or  the 
Mica  operation  (external  urethrotomy),  as  well  as  amputation 
and  lithotomy,  could  be  essayed.  The  ancient  Hindus  performed 
almost  everj'  major  operation  except  Ugation  of  the  arteries; 
ovariotomy  has  been  done  by  Indian  and  Australian  natives,  and 
Felkin  witnessed  a  native  Cesarean  section  in  Uganda  in  1878, 
Both  operations  are  said  to  have  been  performed  by  German  sow- 
gelders  in  the  sixteenth  century. 

The  use  of  a  soporific  potion  as  a  substitute  for  anesthesia  goes 
back  to  remote  antiquity,  as  symbolized  in  the  twenty-first  verse 
of  the  second  chapter  of  Genesis:  "And  the  Lord  God  caused  a 
deep  sleep  to  fall  upon  Adam,  and  he  slept:  and  he  took  one  of  his 
ribs,  and  closed  up  the  flesh  instead  thereof."  From  the  soothing 
Egj'ptian  nepenthe  of  the  Odyssey,  which  Helen  casts  into  the 
wine  for  Ulysses,  to  the  "samme  de  shinta"  of  the  Talmud,  the 
"bhang"  of  the  Arabian  Nights,  or  the  "drowsy  syrups"  of  Shake- 
speare's time,  the  soporific  virtues  of  opium,  Indian  hemp  (Cannabis 
indica),  the  mandrake  (Alropa  mandragora) ,  henbane  (Hyoscy- 
amus),  dewtry  (Datura  stramonium),  hemlock  (Conium),  and  let- 
tuce {Lactucarium)  appear  to  have  been  well  known  to  the  Orientals 
and  the  Greeks';  and,  in  the  thirteenth  and  fourteenth  centuries, 

'  See  M,  Baudouin:  Arch,  prov.  de  chir.,  PariB,  1910,  xix,  228-238. 

*  Poppy  and  Indian  hemp  were  probably  known  to  the  Eg^'ptians  and 
consequently  to  the  Greeka;  mandragora  to  the  Egyptians,  Babylonians,  and 
Hebrews.  Theophra»tus  and  Didecorides  were  the  first  to  mention  the 
aphrodisiac  and  soporific  propertie«  of  Alro-pa  jnandTogora.  It  is  not  clear 
whether  the  mandrakes  which  Rachel  sought  of  Leah  (Genesis  xxx,  14-16) 
were  for  the  former  purpose  or  to  ease  the  pangs  of  childbirth.  Dioecoridea 
was  the  first  to  speak  of  the  employment  of  mandragora  wine  for  surgical 
anesthesia,  and  his  recipe  was  tried  out  with  success  by  Sir  Benjamin  Ward 
Richardson  (Brit,  and  For.  Med,-Chir.  Rev.,  Lond.,  1874,  liii).  The  mandrake 
ia  also  mentioned  by  Celsus,  Pliny,  Apiileius,  Paul  of  M^a,,  and  Avicenna, 
and  the  legends  about  the  human  shape  of  the  root  of  the  plant,  its  friiditful 
shrieks  when  uprooted,  and  the  necessity  of  employing  a  dos,  hitched  to  it  Tor 
this  purpose,  are  a  common  feature  of  early  English  and  German  folk-lore, 
Drugging  with  Indian  hemp  or  henbane  ("tabannuj")  was  common  amoDK  the 
ancient  Hindus  and  the  later  Arabs,  and  Sir  Richard  Burton  adds:  "TTiese 
have  been  used  in  surgery  throughout  the  East  for  centuries  before  ether  and 
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a  mixture  of  some  of  these  ingredieotfi  ("oleum  de  lateribus")  was 
formally  recommended  for  surgical  anesthesia  by  the  medieval 
masters,  Nicolaus  Salemitanus,  Copho,  Hugh  of  Lucca  and  his 
son  Theodoric,  in  the  form  of  a  "spongia  somm'fera"  or  "confectio 
soporis"  for  inhalation.  Again,  the  use  of  such  natural  anti- 
septics as  extreme  dryness,  smoke  (creosote),  honey,  niter,  and 
wine  w^  long  known  to  early  man.  lo  seeking  an  "artificial 
paradise"  by  means  of  narcotics  and  intoxicants  like  alcohol, 
opium,  hashish,  or  mescal,  priority  certainly  belot^  to  primitive 
man,  to  whom  we  also  owe  such  private  luxuries  as  ten,  coffee, 
cocoa,  and  tobacco.  Medicine  is  curiously  indebted  to  the  non- 
medical man  for  many  of  ita  innovations.  As  Oliver  Wendell 
Holmes  has  said : 

It  learned  from  a  monk  how  to  use  tmtimony,  from  a  Jesuit  how  to  cure 
agues,  from  a  friar  how  to  cut  for  stone,  from  a.  soldier  how  to  treat  gout,  from 
a  sailor  bow  to  keep  oft  Hcurvy,  from  a  postmaster  how  to  sound  the  Eustachian 
tube,  from  a  dairy-maid  how  to  prevent  smallpox,  and  from  an  old  market- 
woman  how  to  catch  the  itch-insect.  It  borrowed  acupuncture  and  the  moxa 
from  the  Japanese  heathen,  and  was  taught  the  use  of  lobelia  by  the  American 

In  the  field  of  obstetrics,  we  find  the  midwife  to  be  one  of  the 
moat  ancient  of  professional  figures.  Engelmaim's  careful  ethnic 
studies  of  posture  in  labor  show  the  universal  tendency  of  primi- 
tive and  frontier  women  to  assume  attitudes'  best  adapted  to  aid 
or  hasten  delivery.  The  obstetric  chair,  first  mentioned  in  the 
Bible  and  by  the  Greek  writers,  appears  to  be  of  great  antiquity, 
and  is  still  used  by  some  races  of  the  far  East, 

The  development  of  a  rational,  scientific  concept  of  the  true 
nature  of  disease,  not  as  an  "entity"  inside  the  body,  but  as 
altered  physiology  (dis-ease),  is  essentially  modern,  and  of  very 
recent  vintage.  The  most  difficult  problem  that  confronts  the 
medical  historian  is:  how  did  early  man  acquire  correct  logical 
thinking  in  regard  to  the  treatment  of  disease?    Concerning  this 

chloroform  became  the  fashion  in  the  civilized  West."  (Arabian  Nights, 
Denver  edition,  vol,  iv,  footnote  to  p.  71.)  Hua,  a  Chinese  physician,  is  said 
to  have  used  hashish  in  surRery  about  2(K)  B.  C.  According  to  S.  J.  MoEans 
("Alon^  the  Andes  and  Down  the  Amazon,"  New  York,  1911,  pp.  206,  207), 
the  ancient  Peruvian  Incas  probably  utilized  the  anesthetic  properties  of  the 
active  principle  of  ErylhToxylon  coca  in  trephining.  He  cites  a  modem  in- 
stance of  a  eopiero  (hihitusi  chewer  of  coca  leaves)  who  wan  run  over  by  a 
car  and  expenenced  no  apparent  pain,  although  his  foot  had  been  taken  off 
in  the  accident. 

'  O.  W.  Hohnes:  Medical  Essays,  Boston,  1883,  289.  For  a  more  exten- 
sive presentation  of  this  interesting  Bubiect,  see  George  M.  Gould's  essay  on 
"Medical  Discoveries  by  the  Non-Medical,"  in  Jour.  Amer.  Med.  Aseoc., 
Chicago,  1903,  xl,  1477-1487. 

'George  J.  EnRelmann:  "Labor  Among  Primitive  Peopleti,"  St.  Louis, 
J.  H.  Chambers  ft  Co.,  1882. 
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phase  of  the  mens  medioa,  still  in  process  of  evolution,  Osier,  in 
bis  SiUiman  Lectures,  cites  the  beautiful,  lucid  exposition  in  Celsus : 

"Some  of  the  aick,  on  account  ot  their  eagerness,  took  food  on  the  first 
day,  some,  on  account  of  loathing,  abstained ;  and  the  disease  in  those  who 
refrained  was  more  relieved.  Some  ate  during  a  fever,  some  a  little  before  it, 
otheiB  aft«r  it  had  subsided,  and  those  who  had  waited  to  the  end  did  best. 
For  the  same  reason,  some  at  the  beginning  of  an  illness  used  a  full  diet,  others 
a  spare,  and  the  former  were  made  worse.  Occurring  daily,  suoh  things 
impressed  careful  men,  who  noted  what  had  beet  helped  the  sick,  then  b^^n 
to  prescribe  them.  In  this  way,  medicine  had  its  rise  from  the  experience  of 
the  recovery  of  some,  of  the  death  of  others,  distinguishing  the  hurtful  from 
the  salutary  things." 

In  his  analytical  studies  of  the  development  of  scientific  medicine  from 
prehistoric,  folk  and  magic  medicine,  Hovorka  postulates  certain  "laws  of 
congruence,  in  virtue  of  which  primitive  or  ancient  man  everywhere,  in  space 
and  time,  deduced  identical  remedies  for  certain  diseapM,  proceeding  (1)  by 
''r^>etition  and  imitation,"  evolving  and  adopting  effective  remedies  by  the 
trymg-out  process;  (2)  by  establishment  of  such  therapeutic  principles  along 
well-trodden  paths;  (3)  by  promoting  belief  and  confidence  through  devices 
of  aimilarity  or  symbolism  and  through  the  suggestive  effect  of  verbal  and 
ocular  magic,  llie  fundamental  phaisea  of  therapeutic  reasoning  are  thus 
"the  device  of  gaining  time"  until  nature  effects  recovery  or  a  fatsJ  termina- 
tion, "the  inquiry  into  the  cause"  where  accessible;  and  "the  flight  into 
mysticism"  when  causes  are  inscrutable.' 

We  now  come  to  a  phase  of  primitive  healing  which  is  inti- 
mately connected  with  even  the  most  recent  aspects  of  the  sub- 
ject, namely,  the  effect  of  therapeutic  superstitions  and  the  actual 
cure  of  disease  through  the  influence  of  the  mind  upon  the  body. 
This  is  a  matter  which  can  be  approached  in  no  derisive  spirit, 
especially  in  the  light  of  modem  quackery  and  its  successes.  The 
closer  we  look  into  the  ways  of  primitive  man,  the  more  liable  it  is 
to  take  down  our  own  conceit.  The  untutored  savage,  as  we  have 
seen,  thought  that  motion  of  any  kind  is  equivalent  to  Ufe.  Wherein 
does  he  differ  from  the  ultra-mechanistic  physiologist  who  re- 
verses the  equation?  Simply  in  this,  that  the  mind  of  the  savage 
is,  as  Black  says,*  like  a  looking-glass,  reflecting  everything  and 
retaining  nothing.  As  soon  as  an  object  passed  from  his  observa- 
tion its  image  disappeared  from  his  mental  vision  and  he  ceased 
to  hug  the  fact  of  its  existence,  still  less  to  reason  about  it.  The 
primitive  mind  is,  as  Rowland  scornfully  said  of  "the  ordinary 
cultivated  or  legal  mind,"  essentially  "discontinuous."  The  scien- 
tific mind  at  least  aims,  in  its  methods,  at  continuity  of  thought. 
The  folk-mind,  even  today,  has  this  inevitable  tendency  to  mix  up 
the  post  hoc  with  the  propter  hoc  and  to  confuse  accidentals  with 
essentials.    Almost  any  one  who  has  lived  in  the  country,  for  in- 

>0.  von  Hovorka:  Leitmotive  und  Elementarmethoden  der  alli 
Hdlkunde.  Mitt.  d.  anthrop.  Gesellfch.  in  Wien,  1915,  xxxv,  126-136. 
his  Geiat  der  Medizin,  Wien  and  Leipzig,  1915. 

■  W.  G.  Black:  Folk-Medicine,  London,  1883,  p.  207. 
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stance,  wiD  be  familiar  with  various  rural  superstitions  relating  to 
warta — that  killing  or  handlii^  a  toad  may  cause  them  and  that 
they  can  be  removed  by  some  one  touching  them  with  pebbles  or 
muttering  charms  over  them;  or  with  the  notion  that  stump-water 
is  good  for  freckles,  while  bad  eyesight  can  be  remedied  by  the 
water  into  which  the  blacksmith  has  dipped  his  red-hot  iron. 
In  some  parts  of  Holland,  if  a  boy  carrying  water-lilies  in  his  hand 
falls  down,  it  is  supposed  to  render  him  liable  to  &ts.  Readers  of 
Longfellow's  "Evangeline"  may  recall  the  Une  which  refers  to 
malaria  ae 

Cured  by  wesjing  a  spider  hung  around  one's  neck  in  a  nutshell. 

In  Norfolk,  England,  this  spider  was  tied  up  in  a  piece  of  muslin 
and  pinned  over  the  mantelpiece  as  a  remedy  for  whooping-cough. 
In  Donegal,  a  beetle  in  a  bottle  was  regarded  as  a  cure  for  the  latter 
disease;  in  Suffolk,  to  dip  the  child,  head  downward,  in  a  hole  dug 
in  a  meadow;  in  northeast  Lincolnshire,  fried  mice;  in  Yorkshire, 
owl-broth;  in  other  parts  of  England,  riding  the  child  on  a  bear; 
in  Scotland,  anything  that  might  be  8uggest«d  by  a  man  riding 
upon  a  piebald  horse.'  Compare  these  fallacies,  inept  as  they 
seem,  with  what  has  happened  so  often  in  the  history  of  thera- 
peutics. A  patient's  cure  follows  seemingly  upon  the  administra- 
tion of  some  new-fangled  remedy  or  drug.  Immediately,  a  causal 
relation  is  established  and  the  discoverer  rushes  into  print  with 
the  glad  tidings.  Statistics  begin  to  mount  up,  until  presently  the 
correlation  curve  is  perceived  to  have  so  insignificant  a  slope  that 
nothing  positive  can  be  affirmed  of  the  remedy  whatever.  It  is 
then  speedily  consigned  to  the  hmbo  of  forgotten  things.'  Not  eo 
with  folk-remedies.  The  superstition  becomes,  as  the  derivation 
implies,  something  standing  over;  and  for  a  very  important  rea- 
son, namely,  that  in  some  cases  "Nature  cures  the  disease  while 
the  remedy  amuses  the  patient";  in  others  a  cure  is,  in  all  proba- 
bility, brought  about  by  the  effect  of  the  mind  upon  the  body. 

Black,  the  leading  English  authority  on  medical  folk-lore,  has 
made  a  careful  and  exhaustive  classification  of  the  different  super- 
stitions to  which  average  suffering  humanity  is  hable.*  These 
include  ideas  as  to  the  possible  transference  of  disease,  sympathetic 


'  Black:  Op.  cit.,  pa»gim. 

*  J.  C.  Bateeon  cites  a  recorded  case  of  a  Turkish  uphotatercr  who,  during 
the  delirium  of  typhuB  fever,  drank  from  a  pail  of  piekled  cabhagc  and  re- 
covered, whereupon  the  Turkish  doctors  declared  cabbage-juice  a  specific  tor 
the  disease.  The  next  patient  dying  under  this  r^mn,  however,  they  modi- 
fied the  dt^ma  by  saying  that  cabtmge-juice  in  good  for  typhu-i  provided  the 
patient  be  an  upholsterer.  Dietet.  *  Hyg.  Gaz.,  N .  Y.,  1911 ,  xxvii,  pp.  297, 298. 

•  Black:  Op.  cit.,  pp,  34-177. 
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relationships,  the  possibility  of  new-birth  or  regeneration,  the  effects 
of  such  accidental  specific  factors  as  color,  number,  solar  and  lunar 
influences,  magic  writings,  rings,  precious  stones,  parts  of  the 
lower  animals,  and  charms  connected  with  the  names  of  the  saints, 
the  lore  of  plants,  the  evil  eye,  birth,  death,  and  the  grave.  To 
look  into  these  is  to  sec  clearly  that  "wonder  is  of  the  soul."  As 
the  savage  "sees  God  in  clouds,  or  hears  him  in  the  wind,"  so  his 
ancestors  saw  disease  not  as  a  quality  or  condition  of  the  patient, 
but  as  something  material  and  positive  inside  his  body — a  view 
held  even  by  Paracelsus.  From  this  idea  arose  a  notion  that 
disease  could  be  transferred  from  one  body  to  another,  as  where 
Pliny,  in  his  Natural  History,  claims  that  abdominal  pain  can  be 
transferred  to  a  dog  or  a  duck.  Touching  warts  with  pebbles, 
healing  snake-bite  by  clapping  the  bleeding  entrails  of  a  bisected 
fowl  to  the  wound  {natural  absorption),  and  the  negro  supersti- 
tion of  paging  a  hank  of  the  patient's  hair  into  a  tree  in  order  to 
transfer  chills  and  fever  to  the  tree  or  its  owner,  are  well-known 
forms  of  this  curious  belief.  Sir  Kenehn  Digby  proposed  the  fol- 
lowing remedy  for  fever  and  ague:  "Pare  the  patient's  nails;  put 
the  parings  in  a  little  bag,  and  hang  the  bag  around  the  neck  of  a 
live  eel,  and  place  him  in  a  tub  of  water.  The  eel  will  die,  the 
patient  will  recover."' 

In  medical  mythol<^y  the  doctrine  of  transference  of  disease  derives  from 
the  idea  of  purification  (catharHis)  or  lustration.  The  scapegoat  was  usually  a 
god,  or  hia  aubalitute  in  the  shape  of  a  person,  animal,  or  inanimate  object, 
upon  which  the  sina  of  the  people  miRht  be  unloaded.  Amonft  the  Aztecs,  a 
human  being  was  annually  sacrificed  in  place  of  Vitzliputzli  or  other  gods. 
At  the  festival  of  Xipe,  the  Flayed  God,  the  Mexicans  killed  all  prisonera  taken 
in  war,  who  were  flayed  beforehand,  the  skins  being  worn  by  those  consecrated 
to  this  cult.  In  the  Roman  Saturnalia,  Saturn  was  personated  by  a  man- 
scapegoat,  who  was  afterward  put  to  death.  In  the  Greek  Thargelia,  as  we 
have  seen,  there  were  two  scapegoats  (^apfi&imi').  Ancient  sacrifice  was 
sometimes  honorific  {ho»lia  honoraria),  a  gift  to  the  god;  sometimes  cathartic 
or  piacular  (Atw/to  piacalaris),  to  conciliate  the  wrath  of  the  good  or  evil  pow- 
ers, in  which  case  human  sacrifice  was  usually  demanded;  sometimes  mystical 
or  sacramental,  in  which  the  god  was  conceived  to  be  slain  or  eaten  by  his 
worshipers  (Robertson  Smith).  In  honorific  sacrifice,  the  ^od  and  his  wor- 
shipeiH  ahared  the  sacrifice  as  commensals  or  totem-rompamons,  of  the  same 
totem-kin,  and  the  victim  was  sometimes  an  animal  representing  a  hostile 
totem,  sometimes  one  sacred  to  the  god.  In  piacular  sacrifice,  a  totem  ani- 
mal or  plant  could  be  subatituled  for  the  human  victim,  and,  in  mystic  sacri- 
fice, the  god  was  represented  by  a  similar  animal  or  plant  to  partake  of  which 
was  to  enter  into  communion  with  him.'  With  this  obscure  set  of  cults,  widely 
different  in  different  peoples,  is  connected  the  consecration  of  sacrificial 
plants  or  parts  of  sacnficial  animals  as  therapeutic  agencies.'    The  Kathar- 

'Cited  by  O.  W.  Holmes,  "Medical  Essays,"  Boston  and  New  York, 
1883,  p.  381. 

>  Frazer;  The  Scapegoat  (Golden  Bough,  pt.  6),  Lond.,  1913, 252;  275;  306. 

'  N.  W.  Thomas:  Encycl.  Britan.,  11  ed..  Cambridge,  1911,  ™ii,  980-984. 

<  M.  Hefler:  Wald-und  Baumkult  (Munich,  1892);  Die  volksmedizinische 
Organotherapie,  Stuttgm,  1908;  Janus,  Amat.,  1912,  xvii,  3;  76;  190. 
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mata  or  rejects  of  Bocrifice,  eaten  by  the  worshipers,  were  Uter^y  "made 
sacred"  by  the  rite.  To  thu  day  the  custom  of  "eating  the  (;od"  persists  in 
the  belief  <A  EuropeoD  peasants  that  medicinal  herbs  are  materialized  benevo- 
lent ^irits.  In  nearly  all  European  countries  the  plants  culled  at  Midsum- 
mer (St.  John's)  Eve  acquired  transient  magical  or  medicinal  virtues.' 

Closely  connected  with  this  idea  of  transference  was  the  old 
tradition  of  a  sympathy  existing  between  parts  of  bodies  separated 
in  space  (Frazer's  "sympathetic  magic"),  amusingly  illustrated 
in  Sir  Kenelm  Digby's  weapon-salve,  which  was  applied  to  the 
weapon  instead  of  the  wound,  and  in  the  same  worthy's 

Strange  hermetic  powder 

That  wounds  nine  miles  point  blank  would  soldv, 

By  skilful  chemist  with  great  cost 

EMracted  from  a  rotten  post. 

The  idea  of  material  regeneration  or  new-birth  is  of  Hindu 
(Aryan)  origin  and  sprang  from  the  primitive  worship  of  the  genera- 
tive power  of  nature,  the  cult  of  the  lingam  and  the  yoni,  the  Hel- 
lenized  form  of  which  is  so  strikingly  set  forth  in  the  fourth  book 
of  Lucretius.  A  cleft  or  hole  in  a  rock  or  tree  was  regarded  as 
symbolic  of  the  sacred  yoni,  and  children  (even  adults)  afflicted 
with  scrofula,  spinal  deformity,  or  other  infirmities,  were  supposed 
to  be  freed  from  these  bodily  ills  when  pa^ised  through  it.  Traces 
of  the  Saxon  form  of  this  superstition  survive  in  the  "holed  stone" 
near  Lanyon,  Cornwall,  through  which  scrofulous  children  were 
passed  naked  three  times,  in  the  "Deil's  Needle"*  in  the  bed  of  the 
River  Dee  (Aberdeenshire)  which  was  held  to  make  barren  women 
fertile  if  they  crept  through  it,  and  in  the  Crick  Stono  in  Morva, 
Cornwall,  passage  through  which  was  esteemed  a  cure  for  any  one 
with  a  "crick  in  the  back."  It  was  White  of  Selbome'  who  de- 
scribed the  most  recent  form  of  this  folk-belief  in  sympathetic 
magic,  which  consists  in  passing  a  child  afflicted  with  hernia 
through  a  cleft  in  an  ash-tree.  In  1804,  there  was  such  a  tree  at 
the  edge  of  Shirley  Heath,  on  the  road  to  Birmingham.*  As  late 
as  1895-6,  such  trees  were  described  as  existing  for  this  purpose  in 
Suffolk  and  Richmond  Park,'  and  there  was  once  a  similar  tree  in 
Burlington  County,  New  Jersey.  The  Scotch  custom  of  passing 
a  consumptive  child  through  a  wreath  of  woodbine,  the  Englbh 

>  Frazer:  Balder  the  Beautiful  (Golden  Bough,  pt.  7),  London,  I9I3,  ii, 
45-75. 

'  See  "The  Stone  in  Scottish  Folk-Medicine,"  by  Dr.  David  Rorio,  in 
the  Caledonian  Med.  Jour.,  Glasgow,  1911,  viii,  pp.  410-*1.'),  giving  an  inter- 
eating  photograph  of  the  "Deil's  Needle." 

■  Gilbert  White:  Natural  History  of  Selbome,  17S9,  p.  202  (cited  by 
Black). 

*  Gentleman's  Mag.,  Lond.,  180*,  n09.    Cited  by  Fraier. 

*  Folk-Lore,  Lond.,  1896,  vii,  p.  303;  1898,  ix,  p.  330,  with  photos. 
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trait  of  crawling  under  a  bramble  bush  for  rheumatism,  and  the 
"eye  of  the  needle  tree"  on  the  island  of  Innisfallen,  Killamey, 
squeezing  throi^h  which  insures  long  life  and  safe  delivery  to 
woman  with  child,  are  mentioned  by  Black  as  variants  of  this 
superstition.  Frazer  regards  the  practice  as  a  phase  of  sympa- 
thetic magic,  associated  with  the  idea  that  the  "external  soul," 
the  life  of  a  person,  is  bound  up  with  the  life  of  a  tree  or  plant.' 

Color  is  a  factor  of  great  moment  in  folk-healing;  in  particular, 
red,  which  the  Chinese  and  New  Zealanders  regard  as  hateful  to 
evil  spirits,  and  other  peoples  as  a  heat-producer.  Red  silken 
bands,  necklaces  of  coral  beads,  red  pills  and  red  fire,  as  well  as 
the  red  coral  ring  and  bells  with  which  the  baby  cuts  its  teeth,  have 
all  had  their  superstitious  associations,  and  the  virtues  of  the 
familiar  red  flannel  cloth  worn  around  the  neck  for  sore  throat  and 
whooping-cough  were  supposed  to  reside  "not  in  the  flannel  but 
in  the  red  color."'  Fineen's  red-light  treatment,  to  prevent  pitting 
in  smallpox,  was  once  an  ancient  folk-belief,  known  to  the  Japanese, 
and  employed  successfully  by  Gilbertus  Anglicus,  Bernard  de 
Gordon  and  by  John  of  Gaddesden  in  the  case  of  the  son  of  Ekl- 
ward  II.  According  to  Valescus  of  Taranta,  the  rationale  of  the 
red-light  treatment  was  the  ancient  "doctrine  of  signatures,"  in 
virtue  of  which  a  remedy  was  apphed  on  account  of  some  fancied 
resemblance,  in  shape  or  color,  to  the  disease.  The  red  cloth  hang- 
ings around  the  smallpox  patient  were  supposed  to  lower  his  tem- 
perature by  drawing  the  red  blood  outward. 

The  idea  that  certain  numerals  can  be  sacred  or  mahgnant  is  of 
Accadian  origin,  connected  with  Chaldean  and  Babylonian  as- 
trology, and  familiar  to  us  in  the  Horatian  "nee  BabyUmios  terUa- 
m  numeros."  Of  mystic  numbers,  usually  odd,  three  or  a  mul- 
tiple of  three  is  the  most  popular  for  luck,  good  or  bad;  seven  or 
one  of  its  multiples  for  supernatural  powers.  Hesiod  (Works  and 
Days,  765-828)  says  that  the  first,  fourth  and  seventh  days  of  the 
month  are  "holy  days,"  the  eighth  (4  -f-  4)  and  the  ninth  (3  X  3) 
"specially  good  for  the  works  of  man";  the  twelfth  (3  X  4)  is 
better  than  the  eleventh;  the  fifth  "unkindly  and  terrible,"  be- 
cause on  a  fifth  "the  Erinnyes  assisted  at  the  birth  of  Horcus"; 
the  tenth  is  favorable  for  a  boy  to  be  bom,  the  fourth  for  a  girl; 
the  ninth  of  the  first  month  "is  a  good  day  on  which  to  beget  or 
be  bom,  both  for  a  male  and  a  female:  it  is  never  an  wholly  evil 
day."  It  was  not  for  nothing  that  there  were  three  Fates,  three 
Furies,  nine  Muses,  twelve  months  and  twelve  signs  of  the  zodiac, 


'  Frazer:  Balder  the  Beautiful  <GoMen  Bough,  pt.  7),  London,  1913,  i 
169-195. 

*  Black:  Folk-Medicine,  London,  1883.  111. 
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seven  days  to  the  week,  twelve  houre  around  the  clock,  and  so  on. 
Three  handf  uls  of  earth  are  always  dropped  on  the  coffin  at  burial. 
Palmists,  fortune-tellers,  and  others  of  their  kind  work  assiduously 
(as  their  signs  read)  "from  nine  to  nine,"  and  gamblers  usually 
bet  on  odd  numbers.  In  Scotland  and  Porti^al,  the  seventh  son 
of  a  seventh  son  is  often  regarded  with  horror  or  veneration,  as 
one  possessed  of  second  eight  and  other  uncanny  attributes.  Such 
folk-remedies  as  the  West  Sussex  recipe  for  ague — "eat  fasting 
seven  sage  leaves  for  seven  mornings  fasting" — are  common 
enough.  Valescus  de  Taranta  arranged  his  huge  therapeutic 
Phikmium  in  seven  books  out  of  a  serious  veneration  for  the 
solemn  number  seven.  In  Chinese  medicine,  five  is  the  sacred 
number.  A  reasonable  aspect  of  number-lore  in  medical  literature 
is  the  Hippocratie  doctrine  of  crises  and  critical  days'  (dies  nefasti) 
which  probably  derived  from  the  teaching  of  Pythagoras,  who 
had  assimilated  it  from  the  Chaldean  folk-traditions.  Here  the 
folk-lore  of  numbers  has  a  germ  of  scientific  truth  in  that  there  is 
a  certain  periodicity  in  some  of  the  phenomena  of  disease.  The 
curves  of  rape,  murder,  and  general  "running  amok"  (including 
wars)  rise  in  hot  weather.  That  certain  infectious  diseases  recur 
at  definite  periods  gave  rise  to  the  doctrine  of  the  geniua  epidemicus 
or  epidemic  constitutions.  The  known  periodicity  of  epidemic 
diseases  from  year  to  year  justified  the  old  Chaldaic  superstition 
of  the  "evil  year"  (tnaltts  annus),  which,  in  the  Middle  Ages  was 
associated  with  a  certain  serpiginous  or  bullous  eruption  in  man 
and  animals  (Malum  malannum').  Another  superstition  which 
came  from  Chaldean  astrology  was  the  belief  that  Ihe  heavenly 
bodies  had  an  influence  upon  disease.  The  sun,  mtxtn,  stars,  and 
planets  were  regarded  as  sentient,  animated  l>eingH,  exerting  a 
profound  influence  upon  human  weal  and  woe,  and,  late  into  the 
seventeenth  century,  European  mankind  resorted  to  horoscopes 
(the  "judicia  aatrorum")  before  attempting  any  enterprise  of 
moment,  and  in  particular  to  determine  the  proper  time  for  blood- 
letting, emesis,  and  purgation.  Health,  strength,  and  sexual  power 
were  supposed  to  vary  with  the  waxing  and  waning  of  the  moon. 
Moonshine  was  supposed  to  be  potent  alike  in  causing  lunacy, 
conferring  beauty,  or  curing  warts  and  disea-ses.*  Menstruation 
was  connected  with  the  lunar  cycles.  The  full-moon  was  a  Ubido 
symbol  (White*).    To  let  blood  when  the  moon  and  tides  were  at 

'  For  a.  historiea]  study  of  thp  iloctrinp  of  critical  days,  see  SudhoS: 
WiCTi.  med.  Wochrnschr,  1902,  lii,  210.  272,  .321,  371.  Also,  R.  Stccler  Diea 
^Kyptiaci,  Proc.  Roy.  Soc.  Med.,  Lond.,  1910,  xii,  Sect.  Hist.  Med.,  108-121. 

'  Hoefler:  Janua,  Amat.,  1909,  xiv,  512-.'>26. 

'Frazer:  Adonia  (Golden  Bough,  pt.  iv),  London,  1914,  ii,  140-150. 

•  W.  A.  White:  Psychoanalyt.  Rev.,  N.  Y.,  1913-14,  i,  241-256. 
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full  (dies  MgyjAmci)  was  adjudged  bad  practice  in  the  Middle 
Ages.  The  lunar  influence  is  further  seen  in  the  common  super- 
stition that  death  occurs,  as  in  the  case  of  Shakespeare's  Falstaff 
or  of  Barkis  in  "David  Copperfield,"  at  the  tumii^  of  the  tide. 
Darwin  thought  that  the  tidal  periodicity  of  physioli^cal  phe- 
nomena in  vertebrates  might  be  explained  by  their  descent  from 
"an  animal  allied  to  the  existing  tidal  ascidians."'  Arrhenius,  in 
his  study  of  the  influences  of  cosmic  phenomena  upon  the  oi^an- 
ism,  has  compared  the  curves  of  nativity,  mortality,  menstruation 
and  epileptic  attacks  with  the  periodic  maxima  and  minima  of 
the  electrical  condition  of  the  air.'  Comparable  with  the  influence 
attributed  to  the  stars  is  the  idea,  already  mentioned,  that  disease 
is  a  scourge  or  punishment  inflicted  by  gods  or  demons  alike  and 
remediable  only  throuRh  divine  or  diabolic  intervention.  The 
mischievous  powers,  whose  ideas  of  good  and  evil  were  apparently 
80  interchangeable,  could  be  propitiated  or  conciliated  only  by 
sacrifice,  which,  as  Jakob  Grimm  pointed  out,  had  the  double  pur- 
pose (like  the  graft  given  to  politicians)  of  keeping  the  powers  in 
a  good  humor  or  of  restoring  good  humor  when  necessary.  "To 
coerce  the  spiritual  powers,  or  to  square  them  and  get  them  on 
our  side,"  says  William  James,  "was,  during  enormous  tracts  of 
time,  the  one  great  object  in  our  dealings  with  the  natural  world."* 
The  Greek  myth  of  the  arrows  of  far-darting  Apollo,  Bhowani, 
the  cholera  goddess  of  the  Hindus,  the  many  medical  divinities  of 
the  Romans,  the  Indian  and  Samoyed  lore  of  "magic  bullets" 
(a  motif  in  "Der  Freischiitz"),  the  passage  in  the  Book  of  Job  in 
which  the  patriarch  attributes  his  sufferings  to  "the  arrows  of 
the  Almighty,"  Martin  Luther's  conviction  that  "pestilence, 
fever  and  other  severe  diseases  are  naught  else  than  the  devil's 
work,"  Cotton  Mather's  definition  of  sickness  as  "Flagellum  Dei 
pro  peccatis  mundi,"  the  medieval  figurations  of  death  as  a  reaper, 
(the  "Schnitter  Tod"  of  German  folk-song),  the  folk-superstition 
that  erysipelas  (or  "wild  fire")  originates  from  fairy  malice,  all 
illustrate  the  strength  of  this  deep-rooted  belief,  which  survived 
in  the  many  sermons  and  prayers  deUvered  in  time  of  pestilence 
throughout  the  seventeenth  and  eighteenth  centuries  and  even 
crops  up  in  our  day  under  various  guises.  In  process  of  time, 
medical  polytheism  merged  into  monotheism.  The  Egyptian 
Phtah  became  Allah;  the  Chaldean  Ea,  the  Sumerian  Adapa  and 
Quia,  the  Babylonian  Marduk,  the  chthonian  deities  of  the  Greeks, 
the  complex  Roman  scheme  of  household  gods,  the  Druidic 

'  D&rwin:  Descent  of  Man,  London,  1871,  i,  212,  footnote. 

■  Arrheniua:  Skondin.  Arch.  f.  Physiol.,  Leipi.,  1898,  i,  367-416. 

*  W.  Junee:  Gifford  Lectures,  New  York,  1902.    Cited  by  Oabom. 
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Belen,  the  Mexican  Ixlilton,  all  became  unified  by  the  syncretic 
process  common  to  all  folk-lore,  and  even  the  separate  functions 
of  the  demons  of  disease,  from  Babylon  to  medieval  Europe, 
were  eventually  absorbed  by  the  Devil.'  Of  a  piece  with  this 
theory  of  disease  was  the  malignant  or  benignant  power  which 
was  supposed  to  attach  to  certain  personalities.  A  child  bom  on 
Easter  Eve  could  cure  tertian  or  quartan  fever.  Persons  bom 
"with  a  caul"  were  supposed  to  be  clairvoyant.  The  power  to 
heal  scrofula  by  royal  touch  was  part  and  parcel  of  the  divine  right 
of  kings.  In  the  West  of  Ireland,  the  blood  of  the  Walshes, 
Keoghs,  and  Cahills  is  held  to  be  an  infallible  remedy  for  erysipelas 
or  toothache.'  The  medical  lore  of  holy  men,  theb-  special  days, 
the  diseases  they  presided  over  and  the  holy  wells  and  other  things 
blessed  by  them,  form  a  special  field  in  itself.  The  saints  were 
supposed,  as  usual,  to  have  the  power  both  of  inflicting  and  healing 
diseases,  most  of  which  were,  however,  associated  with  the  names 
of  several  saints.  Thus  the  names  of  St.  Guy,  St.  Vitus,  and  St. 
With  are  eponymic  for  chorea;  St.  Avertin,  St.  John,  and  St.  Valen- 
tine stood  sponsors  for  epilepsy,  St.  Hubert  of  Ardennes,  the  patron 
of  huntsmen,  cared  for  hytkophobia,  while  St.  Anthony,  St.  Bene- 
dict, St.  Martial,  and  St.  Genevieve  presided  over  ergotism. 
Kerler*  has  compiled  a  bulky  volume  made  up  of  indices  of  these 
patron  saints  of  medicine  alone.  Sacred  bits  of  pastry  (ffeii- 
brote),  derived,  as  Hofler  shows,  from  the  ancient  sacrificial  cakes, 
were  dedicated  to  these  saints  and  eaten  to  ward  off  the  particular 
diseases.* 

A  remarkable  example  of  belief  in  the  malevolence  of  person- 
ality is  the  superstition  of  the  evil  eye  which  causes  Orientals  to 
wear  a  crescent  of  horns  over  the  forehead  as  a  safeguard,  and 
Levantines  to  cross  their  fingers  or  protrude  the  thumb  between 
the  index  and  middle  finger  (manofica). 

This  belief,  as  Selipntuin  haa  ebown.  has  existed  from  the  earliest  tim«s 
and  ia  common  to  all  human  races.  Mentioned  in  the  Assyro- Babylonian 
incantations,  declared  a  capital  crime  in  the  tables  of  thn  Roman  Decemvirs 
(450  B.  C),  tlus  power  of  infiicllng  evil  has  been  ascribed  variooaly  to  whole 
races  or  religioua  aecta,  to  dofcs,  wolves,  and  animals  of  the  cat  family,  to  rep- 
tiles and  mythical  creatures,  like  the  basilisk,  to  statues  and  inanimate  objects, 
to  gods,  demons,  spirits  and  all  supernatural  beings.  In  the  Purana  legend, 
Siva  destroys  a  whole  tewn  with  one  withering  glance,  as  Wotan  destroys 
Hunding  in  "Die  Walkiire."  Lord  Byron,  Napoleon  III,  Queen  Maria 
Amelia  of  Portusal,  the  Popes  Pius  IX  and  Leo  XIII  and  the  composer 
Offenbach  were  all  feared  for  this  hypnotic  power.    According  to  the  Roman 

'  A  volume  of  studies  on  the  innumerable  medical  gods  of  ancient  civiliaa- 
tions  is  in  preparation  by  Dr.  Walter  A.  Jayne  (Denver). 
>  Black;  "Folk-Lore,"  London,  1883,  p.  140. 

•  D.  H.  Kerler:  "Die  Patronate  der  Heiligen,"  Ulm,  IWB. 

*  M.  Hofler:  Janus,  Amat.,  1902,  vii,  188;  233;  301. 
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writers,  the  evil  eye  was  nystagmic,  HtrBbismic,  dicoric  or  otherwise  abnonnal 
~-  -*-— leed.    Ovid  (Amores,  viii,  15-16)  attributea  a  double  pupil  to  the 


and  aays  that  eyes  which  gaze  upon  the  diseased  will  suffer  themselves — 

"Dum  spectsnt  oculi  laesos,  laeduntur  et  ipsi." 
Persiua  (ii,  34)  attributed  evil  power  to  inflamed  or  reddened  eyes  (urenfea 

There  is  a  stroi^  human  prejudice  against  disconcerting,  in- 
tensive, or  forbidding  appearances  of  the  eye,  as,  indeed,  for  any 
abnormity,  whether  it  be  the  faacinatio  of  the  ancient  Romans, 
the  strabismic  regard  louche  of  the  French  writers,  the  jettalura  of 
the  Corsican,  the  mal-occhio  of  the  ItaJian,  the  fihny  glance  of  some 
gypsies,  the  "steady,  ambiguous  look"  which  Arthur  Symona 
ascribes  to  Orientals,  or  the  stony  stare  of  the  blue-eyed  northern 
races  which  a  line  of  Tennyson's  likens  to  the  effect  of  the  Gorgon's 
head.  We  disUke  a  stare.  The  phrase,  Sie  fisieren  mich,  m^n 
Hen!  has  caused  many  a  duel  in  Germany.  We  have  a  natural 
aversion  for  a  person  having  but  one  eye,  because,  as  Charles 
Dickens  neatly  said,  "popular  prejudice  is  in  favor  of  two."  Parti- 
colored eyes  or  eyes  each  of  a  different  color  are  nowise  reassuring. 
The  bhnd  are  sometimes  known  to  develop  dubious  tendencies 
along  sexual  and  other  Unes.  It  is  easy  to  see  from  facts  of  this 
kind  how  the  notion  of  the  "evil  eye"  came  to  be  ingrained  in  the 
beliefs  of  the  E^astem  and  Levantine  races,  the  Cells  and  the  Afri- 
can Negro,  and,  in  some  cases,  not  without  reason. 

An  essential  part  of  the  theory  of  divine  or  personal  influence 
is  the  doctrine  of  amulets  and  talismans  and,  of  course,  the  ap- 
propriate charms  and  spells  that  go  with  them.  The  amulet 
(from  the  Arabic  "hamalet,"  a  pendant)  was  an  object  usually 
hung  or  worn  about  the  patient's  body  as  a  safeguard  against 
disease  or  other  misfortune.  Amulets  include  a  motley  array  of 
strange  and  incongruous  objects,  such  as  the  bits  of  crania  excised 
in  prehistoric  trephining,  objects  of  nephrite,  E^ptian  scarabs, 
the  grigris  of  African  savages,  the  voodoo  fetishes  of  Hayti  and 
Louisiana,  teeth  from  the  mouths  of  corpses,  bones  and  other  parts 
of  the  lower  animals,  the 


of  the  Weird  Sisters  in  Macbeth,  rings  made  of  coffin-nails,  widows' 
wedding-rings,  rings  made  from  pennies  collected  by  besg:ars  at  a 
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church  porch  and  changed  for  a  silver  coin  from  the  offertory, 
"sacrament  shilliogs"  collected  on  Easter  Sunday,  and  the  ikons 
and  scapularies  blessed  by  the  dignitaries  of  the  church.  Tylor 
has  shown  that  the  brass  objects  on  harness  were  originally  Ro- 
man amulets.  In  the  interesting  exhibit  of  folk-medicine  in  the 
National  Museum  at  Washington'  a  buckeye  or  horse-chestnut 
(jSscuius  fiavus),  an  Irish  potato,  a  rabbit's  foot,  a  leather  strap 
previously  worn  by  a  horse,  and  a  carbon  from  an  arc  light  are 
shown  as  sovereign  charms  against  rheumatism,  and  as  Dr.  Ohver 
Wendell  Holmes  used  to  point  out,  in  his  quizzical  way,  a  behef 
in  the  efficacy  of  some  of  these  anti-rheumatics  is  by  no  means 
confined  to  the  Europeao  peasant  and  the  negro.  Other  amulets 
in  the  Washington  exhibit  are  the  patella  of  a  sheep  and  a  ring 
made  out  of  a  coffin-nail  (dug  up  out  of  a  graveyard)  for  cramps 
and  epilepsy,  a  peony  root  to  be  carried  in  the  pocket  against  in- 
sanity, and  rare  and  precious  stones  for  all  and  sundry  diseases. 

The  folk-lore  of  stones  is  of  great  antiquity,  and  the  oldest  pre- 
scription in  existence — that  discovered  in  Egypt  by  W.  Max 
Mailer — displayed  in  the  Museum  of  Natural  History  in  New 
York,  calls  for  the  exhibition  of  a  green  stone  as  a  fumigation 
against  hysteria.  Dr.  Robert  Fletcher  has  shown^  that  "scopel- 
ism,"  the  ancient  Arabic  custom  of  piling  up  stones  in  a  field,  either 
to  prevent  its  tillage  or  as  a  menace  of  death  to  the  owner,  is  to  be 
found  everywhere  as  a  symbol  of  the  hatred  of  Cain  for  Abel,  of 
the  outlaw  for  the  worker,  of  the  barbarian  for  civilization.  The 
lore  relating  to  mad-stones,  snake-stones,  eye-stones,  and  wart- 
stones  is  considerable.  Bezoars  (enterohths  or  other  concretions 
from  the  bodies  of  animals)  were  supposed  to  prevent  melancholia 
and  all  kinds  of  poisoning,  including  snake-bite.  In  England  and 
Scotland,  holed  stones  (fairy  mill-stones,  pixy's  grindstones)  and 
elf-bolts  {flint  arrow-heads)  were  sometimes  handsomely  mounted 
and  worn  about  the  person  for  protection.  Hildbuii;h's  extensive 
studies  of  Spanish  amulets  indicate  a  highly  developed  folk-cult 
against  the  evil  eye  and  other  malevolent  influences.  Every 
horse,  mule  or  donkey  is  belled,  as  also  infants'  toys,  and  horns; 
claws,  beads,  and  other  objects  are  usually  mounted  in  silver  and 
help  out  the  quaint  Spanish  and  gypsy  scheme  of  personal  orna- 
mentation.*    Precious  stones  came  to  be  esteemed,  in  the  first 


'  Visitors  ID  Washington  who  are  interested  in  folk-medicine  and  the 
cultural  aspects  of  medical  history  will  do  well  to  eee  this  unique  collection, 
which  was  prepared  by  Rear-Admiral  James  M.  Flint,  Surgeon,  U.  S.  N.  (re- 
tired). 

'  American  Anthropologist,  Wash.,  1897,  x,  pp.  201-213. 

'W.  L.  Hildburgh:  Folk-Lore,  Lond.,  1006,  xvii,  454;  1913,  xxiv,  63; 
1914,  XXV,  206;  1916,  xxvi,  404. 
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instance,  no  doubt,  for  their  rarity,  but  equally  for  their  supposed 
potency  against  disease.  From  the  engraved  stones  in  the  High- 
Priest's  breast-plate,  representing  the  Twelve  Tribes  of  Israel, 
to  the  birth-stones  and  month-stones  of  our  own  day,  there  is  a 
continuity  of  belief  in  the  power  of  these  precious  objects.  Many 
women  dread  to  wear  an  opal;  there  is  a  supposed  fatahty  about 
pearls,  and  the  diamond  now,  as  of  yore,  will  "preserve  peace" 
and  "prevent  storms"  in  a  household.  M.  Josse,  in  Molifire's 
"L' Amour  M4decin,"  archly  opines  that  nothing  is  so  well  calcu- 
lated to  restore  *a  drooping  young  lady  to  health  as  "a  handsome 
set  of  diamonds,  rubies  or  emeralds." 

Talismans  (from  the  Arabic  "talasira")  were  amulets  or  other 
charms  that  were  carefully  guarded  but  not  necessarily  worn  about 
the  person.  It  is  highly  probable  that  the  magical  authority 
attaching  to  the  ownership  of  these  precious  objects  gave  them  an 
enlarged  purchasing  power  and  was  thus  the  origin  or  (as  in  the 
obolus  given  to  Charon),  at  least,  a  symbol  of  money  and  wealth, 
in  the  sense  of  stored  up  (potential)  energy.'  Talismans  were 
often  written  charms  or  "characts,"  such  as  the  Hebrew  phylac- 
teries or  verses  from  the  Bible,  Talmud,  Koran,  or  Iliad.  If  worn 
about  the  body,  such  charms  were  termed  "periapts."  When  the 
Indians  saw  Catlin,  the  explorer,  reading  the  New  York  Com- 
mercial Advertiser,  they  thought  it  was  "a  medicine  cloth  for  sore 
eyes."*  In  the  category  of  spoken  charms  we  must  include  all 
prayers,  incantations,  conjurations  and  exorcisms  used  to  drive 
away  disease,  as  well  as  mystic  words  like  ABRACADABRA, 
SICYCUMA,  Erra  Pater,  Hax  Pax  Max,  and  the  like.'  Thus 
Cato  the  Censor,  who  hated  Greek  medicine,  endeavored  to  treat 
dislocations  by  repeating  the  following  bit  of  gibberish:  "  Huat 
hanai  iaia  jnsta  «isla  domiabo  damnaustra  et  luxato."  Jakob 
Grimm  found  a  charm  in  Marcellus  Empiricus  against  dust  in  the 
eyes  to  be  an  ancient  Celtic  verse  (Neuburger).  Charles  Singer 
cites  many  Greek  sentences  degraded  by  syncretism  into  Byzantine 
and  British  charms,  notably  the  passage  in  the  Greek  bturgy  of 
St.  Chrysostom: 

OTuii^¥  caX^.  oTtaimv  ftrrA  *p6&ov, 

Let  us  atuid  aneDily,  let  us  ataaA  in  awe, 

which  became  a  charm  for  intractable  hemorrhage  (written  on  the 
part  affected  or  worn  as  a  periapt),  and  is  still  used  by  Macedonian 
peasants.*  The  charms  of  the  Byzantine  period  imposed  a  very 
heavy  onus  of  responsibility  upon  the  several  saints. 


•  Black:  Op.  cit.,  p.  49.  '  Ibid.,  pp.  167,  168. 

'  C.  Singer:  Early  English  Magic  and  Medicine,  London,  1920,  31. 
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In  surveying  these  different  superstitions,  one  point  becomes  of 
especial  moment.  It  is  highly  improbable  that  any  of  the  rem- 
edies mentioned  actually  cured  disease,  but  there  is  abundant  evi- 
dence of  the  most  trustworthy  kind  that  there  have  been  sick 
people  who  got  well  with  the  aid  of  nothing  else.  How  did  they 
get  well?  Short  of  accepting  the  existence  of  supernatural  forces, 
we  can  only  fall  back  upon  such  vague  explanations  as  "the  heal- 
ing power  of  nature,"  the  tendency  of  nature  to  throw  off  the 
maleries  morbi  or  to  bring  unstable  chemical  state§  to  equilibrium, 
the  latter  being  the  most  plausible.  But,  in  many  cases  of  a 
nervous  nature  or  in  neurotic  individuals,  there  is  indubitable 
evidence  of  the  effect  of  the  mind  upon  the  body,  and  in  such  cases 
it  is  possible  that  a  sensory  impression  may  so  influence  the  vaso- 
motor centers  or  the  internal  secretions  of  the  ductless  glands  as  to 
bring  about  definite  chemical  changes  in  the  blood,  glands,  or  other 
tissues,  which,  in  some  cases,  might  constitute  a  "cure."  We  know 
that  the  reverse  is  possible,  for  example,  in  such  occurrences  as  the 
whitenii^  of  the  hair  from  intense  grief  or  fear,  or  the  production 
of  convulsions  in  a  suckling  infant  whose  mother  has  been  exposed 
to  anger,  fright,  or  other  violent  emotions  before  nursing  it.  As 
Ixjeb  strongly  puts  it,  "Since  Pawlow  and  his  pupils  have  succeeded 
in  causing  the  secretion  of  sahva  in  the  dog  by  means  of  optic  and 
acoustic  signals,  it  no  longer  seems  strange  to  us  that  what  the 
philosopher  terms  an  'idea'  is  a  process  which  can  cause  chemical 
changes  in  the  body."'  Billings  compares  the  sensation  obtained 
by  placing  the  hand  on  a  cold  object  in  a  dark  room  with  the  way 
in  which  the  blood  "runs  cold",  when  one  realizes  that  this  object 
is  a  corpse.^  Crile's  important  studies  of  surgical  shock  show  the 
strong  analogy  existing  between  the  phenomena  produced  by 
shock,  the  extreme  passion  of  fear,  and  the  symptom-complex  of 
Graves'  disease,  particularly  in  regard  to  the  pouring  out  of  the 
thyroid  secretions  and  the  destruction  of  the  Purkinje  cells  in  the 
brain.  W.  B.  Cannon  shows  that  in  fear,  rage,  or  anger,  the  emo- 
tions which  prepare  the  animal  for  fight  or  flight,  the  digestive 
and  sexual  functions  are  immediately  inhibited,  the  adrenal  secre- 
tion is  rapidly  poured  into  the  blood,  mobilizing  sugar  from  the 
hepatic  glycc^en  up  to  the  point  of  glycosuria,  counteracting  the 
effects  of  muscular  fatigue,  and  hastening  the  coagulation  time  of 
the  blood,  thus  giving  the  organism  wonderful  capacity  for  offence, 
defence,  flight,  and  repair  of  injured  tissues.  A  man  in  a  fighting 
or  frightened  mood  is  a  ductless  gland  phenomenon.  The  patho- 
logical effect  of  ideas  upon  the  sacral  autonomic  is  seen  in  the 

'  J.  Loeb:  "The  McchanJHtic  Conception  of  Life,"  Chicago,  1912,  p.  82. 
■  J.  S.  Billings:  Boston  Med.  A  Surg.  Jour.,  1S88,  cxvui,  p.  59. 
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phenomena  of  sexual  perversion.'  Extreme  mental  irritation  or 
depres^n  can  produce  dyspepsia,  jaundice,  chlorosis,  or  general 
decline;  fright  has  produced  cardiac  palpitation  and  heart  failure 
can  result  from  a  diock  due  to  a  set-back  in  business;  n^  may 
induce  anything  from  precordial  spasm  up  to  angina  pectoris,  as 
in  the  case  of  John  Hunter;  the  outward  manifestations  of  hysteria 
are  innumerable;  and  it  is  well  known  that  it  is  bad  for  any  person 
to  go  under  a  surgical  operation  with  the  idea  that  he  or  she  will 
not  recover.  A  number  of  cases  are  on  record  of  persons  mentally 
depressed  but  not  otherwise  unwell  who  have  realized  the  im- 
minence of  their  own  death  and  predicted  it  with  certainty.  An 
impressive  instance  was  given  from  personal  recollection  by  Dr. 
John  S.  Billings,  in  his  Lowell  Institute  lectures  on  the  history  of 
medicine  in  1887.*  An  officer  of  unusually  strong  and  active 
physique  and  in  the  best  of  health  had  sustained  a  slight  flesh 
wound  at  the  battle  of  Gettysburg.  Becoming  depressed  in  mind 
at  the  start,  he  declared  he  would  die,  which  he  did  on  the  fourth 
day.  The  postmortem  showed  that  every  organ  was  healthy  and 
normal  and  the  wound  itself  so  trivial  as  to  be  a  negligible  factor. 
Crile's  whole  philosophy  of  "anoci-association"  in  surgery  turns 
upon  these  mysterious  mental  influences,  the  combating  of  which 
constitutes  the  essence  of  psychotherapy.  People  who  have  be- 
come dyspeptic,  bilious,  or  melancholy  from  worry  or  hope  de- 
ferred, green-sick  girls  and  women  grown  hysteric  from  disap- 
pointment in  love,  usually  brighten  up  on  receipt  of  good  news. 
Babinski's  dismemberment  of  hysteria  identifies  its  phenomena 
solely  with  those  capable  of  being  produced  in  the  hypnotic  state. 
In  treating  the  different  neuroses,  Charcot  was  guided  almost  en- 
tirely by  his  favorite  maxim  (from  Coleridge) :  "The  best  inspirer 
of  hope  is  the  best  physician,"  an  aphorism  which  contains  the 
germ  of  the  Freudian  theory  of  psycho-analysis — to  "minister  to 
the  mind  diseased"  by  removing  the  splinter  of  worry  or  misery 
from  the  brain,  in  order  to  restore  the  patient  to  a  cheerful  state 
of  mental  equilibrium.  This  fact  has  been  utilized  by  all  "nature 
healers"  and  faith-curists  with  varying  degrees  of  success,  and  it  is 
the  secret  of  all  charlatans,  from  Apollonius  of  Tyana,  Valentine 
Greatrakes,  Cagliostro,  "Spot"  Ward,  Joanna  Stevens,  Mesmer, 
James  Graham,  John  St.  John  Long,  and  the  Zouave  Jacob  down 
to  the  days  of  Dowieism  and  Eddyism.  It  is  also  the  secret  of  the 
influence  of  religion  upon  mankind,  and  here  the  priest  or  pastor 
becomes,  in  the  truest  sense,  ein  Aral  der  Seele.  In  practical  medi- 
cine, the  principle  now  has  a  definite  footing  as  psychotherapy. 

'  W.  B.  Cannon:  Bodily  Changes  in  Pain,  Hunger,  Fear,  and  Rage.    New 
York,  1915. 

>  J.  S.  BilliDga:  Boston  Med.  &.  Surg.  Jour.,  1888,  cxviii,  p.  57. 
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Psychotherapy  cannot  knit  a  fractured  bone,  antagonise  the  action 
of  poisons,  or  heal  a  specific  infection,  but  in  many  bodily  ills, 
especially  of  the  nervous  system,  its  use  is  far  more  efHcient  and 
respectable  than  that  of  many  a  drug  which  is  claimed  to  be  a 
specific  in  an  unimaginable  number  of  disorders. 

In  fine,  the  lesson  of  the  unity  of  primitive  medicine,  which  ii 
only  a  corollary  to  the  general  proposition  of  the  unity  of  folk-lore, 
is  that  certain  beliefs  and  superstitions  have  become  ingrained  in 
humanity  through  space  and  time,  and  can  be  eradicated  only 
through  the  kind  of  public  enhghtenment  which  teaches  that  pre- 
vention is  better  than  cure.  The  tendency  of  humanity  to  seek 
medical  assistance  in  time  of  sickness  or  injury  has  been  compared 
with  the  emotional  element  in  rehgion,  both  being  based  upon  "a 
deep-lying  instinct  in  human  nature  that  rehef  from  suffering  is  an 
obtainable  goal.'"  As  the  supernatural  element  in  religion  appeab 
to  humanity  in  its  moments  of  dependence  and  weakness,  so  for 
the  weary  and  heavy-laden,  the  down-trodden  of  the  earth  in  the 
past,  medical  superstitions  were  simply  a  phase  of  what  Stevenson . 
calls  "ancestrai  feehngs."  This  explains  the  ascendency  of  quack- 
ery. In  order  to  deceive  their  patients,  as  Morris  holds,  it  wa8 
necessary  for  the  older  quacks  to  deceive  themselves,  just  as  do 
one  can  perpetrate  an  effective  ghost  story  who  does  not  apparently 
believe  it.  Fool  and  n^ue  being,  as  Carlyle  says,  only  opposite 
sides  of  the  same  medal,  the  modem  charlatan  exploits  suggestifKi, 
sensation,  and  mystery  objectively  and  with  intention,  relying  upon 
Rabelais'  arch  device  for  effective  lying:  II  foot  me?Uir  par  nombn 
impair. 

Thus  the  history  of  medicine  is  also  the  history  of  human  falli- 
bility and  error.  The  history  of  the  advancement  of  medical 
science,  however,  is  the  history  of  the  discovery  of  a  number  of 
important  fundamental  principles  leading  to  new  views  of  disease, 
to  the  invention  of  new  instruments,  procedures,  and  devices,  and 
to  the  formulation  of  public  hygienic  laws,  all  convet^ng  to  the 
great  ideal  of  preventive  or  social  medicine;  and  this  was  accom- 
plished by  the  arduous  labor  of  a  few  devoted  workers  in  science. 
The  development  of  science  has  never  been  continuous,  nor  evra 
progressive,  but  rather  fike  that  tangled,  tortuous  line  which  Lau- 
rence Sterne  drew  to  represent  the  course  of  his  whimsical  narrative 
of  Tristram  Shandy.  Ideas  of  the  greatest  scientific  moment  have 
been  throttled  at  birth  or  veered  into  a  blind  alley  through  some 
current  theologic  prepossessions,  or  deprived  of  their  chance  ctf 
fruition  through  human  indifference,  narrow-mindedness,  or  oth^ 
accidental  circumstances.    It  is  no  exaggeration  to  say  that  science 

>  B.  M.  lUndolph:  Waah.  Med.  Ann.,  1912,  xi,  p.  152. 
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owes  moet  to  the  Bhining  individualism  of  a  few  chosen  spirita. 
Apart  from  this,  "the  success  of  a  discovery  depends  upon  the 
time  of  its  appearance." 

Buckle  maintained  that  ignorance  and  low-grade  minds  are  the 
cause  of  fanaticism  and  superstition,  and,  since  his  equation 
is  reversible,  we  may  consider  this  proposition  true  if  we  apply  it 
to  certain  fanatical  leaders  of  mankind,  savage  or  civilized,  who, 
as  "moulders  of  public  opinion,"  have  retarded  human  progress. 
Chamfort  said  that  there  are  centuries  in  which  public  opinion  is 
the  moet  imbecile  of  all  opinions,  but  this  reproach  cannot  be  en- 
tirely saddled  upon  "the  complainii^  millions  of  men."  History 
t«aches  everywhere  that  permanent  ignorance  and  superstition 
are  the  results  of  the  oppression  of  mankind  by  fanatical  over- 
men. In  medicine,  this  is  sometimes  ludicrously  true.  "There  is 
nothing  men  will  not  do,"  says  Holmes,  "there  is  nothing  they 
have  not  done  to  recover  their  health  and  save  their  lives.  They 
have  submitted  to  be  half-drowned  in  water,  and  half-choked  with 
gases,  to  be  buried  up  to  their  chins  in  earth,  to  be  seared  with  hot 
iroiB  like  galley-slaves,  to  be  crimped  with  knives  like  codfish, 
to  have  needles  thrust  into  their  flesh,  and  bonfires  kindled  on  their 
skin,  to  swallow  all  sorts  of  abominations,  and  to  pay  for  all  this, 
as  if  to  be  singed  and  scalded  were  a  costly  privilege,  as  if  blisters 
were  a  blessing,  and  leeches  a  luxury.  What  more  can  be  asked  to 
prove  their  honesty  and  sincerity?"'  Yet  while  the  lack  of  public 
enlightenment  in  certain  periods  produced  the  stationary  or  dis- 
continuous mind,  there  are  signs  that  the  modern  organized  ad- 
vancement of  science  may  bring  forth  rich  fruit  for  the  medicine 
of  the  future  through  the  social  cooperation  of  the  mass  of  mankind 
with  the  medical  profession.  As  the  ancient  Greeks  hung  upon  the 
teachings  of  Empedocles  and  Hippocrates,  as  modem  humanity 
responded  beautifully  to  the  ideas  of  Jenner,  Pasteur,  and  Lister, 
so  there  has  been  at  no  time  a  greater  interest  in  the  advancement 
of  medicine  and  public  health,  as  manifested  in  periodicals  and 
newspapers,  than  in  our  own.  The  awakening  of  the  people  to 
looking  after  their  own  interests  in  regard  to  the  organization  and 
administration  of  public  hygiene  is,  no  doubt,  the  hope  of  the  pre- 
ventive medicine  of  the  distant  future.  Yet,  even  under  the  best 
conditions,  it  is  still  possible  and  probable  that  many  highly  in- 
telligent and  highly  educated  persons  will  continue  to  hug  their 
whims  and  superstitions,  consult  quacks,  and  be  otherwise  amen- 
able to  psychotherapy,  absent  treatment  and  "action  at  a  dis- 
tance." "To  folk-medicine,"  says  Allbutt,  "doubt  is  unknown; 
it  brings  the  peace  of  security." 

>  O.  W.  Holmes:  "Medical  Essays,"  Boeton,  1883,  pp.  378,  379. 
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Whether  the  hunuui  race  is  descended  from  several  distinct 
species  or  from  a  single  common  ancestor,  "probably  arboreal  in 
lus  habit«,"  ia  lost  in  the  dim  and  unattainable  past.  The  dis- 
coveries of  the  skeletal  remains  of  human  fossils  at  Neanderthal 
(1856),  Cr6-Magnon  (1868),  Spy  (1887),  Krapina  (1899),  Heid^ 
berg  (1907),  Le  Moustier  (1908),  La  Chapelle-aux-Saints  (1908), 
and  the  recent  Piltdown  find  (Eoanthropus  Dawsoni,  1911)  indi- 
cate that,  even  in  the  pideolithic  or  chipped-flint  period,  there  was 
already  considerable  diversity  in  the  cranial  characters  of  mankind 
and  that,  in  prehistoric  times,  the  human  brain,  developed  at 
the  expense  of  a  simian  body,  increases  in  volume  as  we  go  back- 
ward, which  would  seem  slightly  in  favor  of  the  contention  of 
Virchow  and  other  German  anthropologists  that  humanity  is 
diverse  in  or^n.  But  whether  the  Pithecanthropus  found  at 
Trinil  River,  Java,  in  1891  be  simian  or  human  or,  as  its  discoverer 
Dubois  claimed,  a  mixture  of  both,  all  craniologic  evidence  seema 
to  prove  that  prehistoric  man  was  more  closely  akin  to  the  higher 
(anthropoid)  apes  in  structure  than  they  are  to  the  lower,  a  kinship 
which  is  also  borne  out  by  the  medico-legal  or  "precipitin"  test 
of  blood-relationship.  At  the  same  time  the  gap  between  paleo- 
lithic and  neolithic  man  is  much  greater  than  that  between  the 
people  of  the  Later  Stone  Age  and  the  civiUzations  of  E^o^t  and 
Mesopotamia.  The  prehistory  of  man  began  with  the  originB  of 
anthropoid  life  in  the  Oligocene,  the  transformations  of  ape-men 
into  men  in  the  Pleiocene,  the  extinction  of  the  great  mammals  and 
the  dawn  of  the  Old  Stone  Age  Culture  in  the  Pleistocene  or  Ice  ■ 
^e  (Osbom).  There  ia  no  evidence  of  the  existence  of  man  before 
the  Ice  Age,  and  whether  flint  implements  were  actually  chipped 
in  the  Eolithic  period  is  not  positively  known;  but  the  fact  that 
all  subsequent  remains  are  found  embedded  in  successive  layers  (^ 
strata  points  to  a  gradual  and  inevitable  cultural  development. 

In  the  late  Pleiocene  or  early  Pleistocene  (first  inteTf;Iacia]  stage)  appeaiol 
the  Trinil  race  (PUheeanlhropus);  in  the  Middle  Pleistocenp  (second  interglfr- 
cial  period),  the  Homo  heidelbergensa;  in  the  late  Pleistocene  (third  interglacuJ 
period),  the  Piltdown  and  pre-Neanderthaloid  races;  at  the  close  of  the  glacial 
period,  Neanderthal  num.  With  the  disappearance  of  Neanderthal  man  came 
the  Cro-Magnon  (Homo  sapieng)  with  larger  fore-brain  and  greater  fore- 
thought.' 
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In  the  Mousterian  period'  (the  age  of  the  Neanderthal  skull), 
man  was  probably  more  ape-lixe  than  the  Australian  savage;  in 
the  Solutrean  period,  he  was  like  the  Bushmen  and  was  already 
skilful  in  chipping  flints;  in  the  Magdalenian,  he  resembled  the 
Mongolians  and  the  Esquimaux.  The  Solutreaus  and  Magdalenians 
were  already  mighty  big-brained  warriors  and  skilled  artists,  who 
knew  bow  to  bridle  horses,  make  specialized  weapons,  devise  cloth- 
ing, and  execute  most  striking  and  life-like  mural  paintings  and 
line  engravings  on  stone,  bone,  and  ivory.  That  the  Egyptian  and 
Sumerian  civilisations  were  nearer  to  these  people  than  had  for- 
merly been  conceived  is  indicated  by  the  results  of  modem  cave 
explorations  and  excavations.  One  of  the  most  interesting  facts 
of  recent  development  is  that  arthritis  deformans  or  rheumatic 
gout,  a  disease  found  in  so  many  Egyptian  mummies,  is  identical 
with  the  "cave^out"  (Hohleriffichi)  which  Virchow  found  in  bones 
of  prehistoric  men  and  bears  and  which  is  also  common  in  the  skele- 
tons of  the  inhabitants  of  the  early  German  forests.  The  chipped 
flint  implements,  of  uncertain  age,  which  are  found  near  Fayum 
and  elsewhere,  surpass  all  others  in  dehcacy  of  form  and  flaking. 
The  fact  that  the  neolithic  chipped-flint  knife  was  continually 
used  by  the  Egyptians  in  embalming  the  dead  connects  their  al- 
ready complex  civilization  with  prehistoric  man. 

It  is  possible  that  many  phases  of  Egyptian  culture  were  spread, 
even  to  the  New  World,  by  the  mechanical  process  of  convection. 

Elliot  Smith  holds  that  between  2800  and  000  B.  C.  a  curioualy  distinctive 
culture-complex  was  carried  by  trade  and  navigation  from  Egypt  to  the  Medi- 
terranean littoral,  and  after  900  B.  C,  by  the  Fhccnician  navi^^tors  to  India; 
thence  to  Malaysia,  Indonesia,  and  Melanema,  ultimately  reaching  the  shored 
of  the  Americas^  picking  up,  on  the  way,  many  modificationB  and  additiouM 
from  the  countnea  throush  which  it  passed.  This  ao-callcd  heUolithic  culture 
included  sun-worship  ana  its  symbols;  the  building  of  megalithio  monuments 
and  the  rearing  of  dgantic  atone  images;  the  practice  of  mummification,  or 
embalming  the  dead,  even  among  the  North  American  Indians  (H.  C.  Yar- 
row), the  practices  of  tattooing  (Miss  Buckland),  piercing  the  eara  (Park 
Harrison),  manage  (W.  H.  R.  ffivers),  circumcision,  etc. 

This  pecuUar  culture,  the  fantastic  elements  of  which  could  never  have 
arisen  spontaneously  in  so  many  distant  localities,  may  have  influenced  the 
early  Minoan  civilization  of  Crate  aft^  2800  B.  C. ;  after  900  B.  C.  the  Phoini- 
cian  navigators  may  have  been  the  middlemen,  while  the  giant  craft  of  Malay- 
sia and  Polynesia  connected  the  mainland  of  Asia  with  the  Americas.' 

1  The  terms  Acheulean,  Mousterian,  Solutrean,  Magdalenian  were  intro- 
duced by  the  French  anthropologist  Gabriel  de  Mortillet  to  indicate  the  suc- 
ceasive  stages  in  the  speeiahiation  of  flint  and  other  prehistoric  implements 
found  at  St.  Acheul,  Le  Moustier,  Solutr^,  and  La  Madeleine,  to  which  have 
since  been  added  the  pre-Chellean  (Mesvin),  Chellean  (Chelles-eur-Marne), 
Auripuician  (Aurignac),  and  Azihan  (Mas  d'Azil),  They  are  now  used  in  a 
purely  arbitrary  way  to  indicate  cranial  and  skeletal  ramains  found  in  sites 
corresponding,  m  order  of  geologic  time,  with  these  localities. 

*  G.  Elliot  Smith:  The  Migrations  of  Early  Culture,  Manchester,  1915. 
Also,  BuU.  John  Rylands  Library,  Manchester,  1016,  iii,  48-77,  3  pi. 
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Our  main  sources  of  knowledge  of  the  eariiest  known  phases 
of  Egyptian  medicine  are  the  medical  papyri,  but  even  antedating 
these  are  certain  pictures  engraved  on  the  door-poeta  of  a  tomb  in 
the  burial  ground  near  Memphis  and  described  by  their  discoverer, 
W.  Max  MuUer,  as  being  the  earliest  known  pictures  erf  surreal 
operations  (2500  B.  C.')-  Although  we  have  reasons  for  beheving 
that  the  E^ptians  never  cturied  surgery  to  the  extent  (^  opening 
the  body,  yet  here  are  clear  and  unmistakable  representations  of 
circumcision  and  possibly  of  surgery  of  the  extremities  and  neck, 
the  attitudes  and  the  hieroglyphic  inscriptions  aSQxed  indicating 
that  the  patients  are  undergoing  great  pain.  Apart  from  this, 
there  is  no  evidence  of  surgery  except  in  the  splinta  found  on  the 
hmbs  of  mummies  of  all  periods.  Egyptian  anatomy  and  physi- 
ology were  of  the  most  rudimeutary  chtuacter. 

The  medicine  chest  of  an  Egyptian  queen  of  the  eleventh 
dynasty  (2500  B.  C.*)  containing  vases,  spoons,  dried  drugs  and 
roots  is  another  important  find.  There  is  also  an  inscription  on  a 
tomb  near  the  pyramids  of  Sakarah  which  shows  it  to  be  the  resting 
place  of  a  highly  esteemed  practitioner  who  served  the  fifth  dynasty 
of  Pharaohs  about  2700  B.  C.  I-em-hetep  ("He  who  cometh  in 
peace")  was  a  medical  demigod,  the  .i^^ulapius  of  the  Egyptians* 
of  the  third  dynasty  (4500  B.  C.)  who  was  afterward  worshiped  at 
Memphis  and  had  a  temple  erected  in  his  honor  upon  the  island 
of  Philie.  He  was  the  earliest  known  physician.  A  papyric  frag- 
ment of  the  second  century  A.  D.,  recently  published  by  the  Egyp- 
tian exploration  fund,  shows  that  he  was  worshiped  even  in  the 
time  of  Mycerinus.*  A  statue  of  the  physician  Iwte,  of  the  nine- 
teenth dynasty  (1320-1170  B.  C),  is  in  the  Imperial  Museum  at 
Leyden.* 

Besides  the  hieroglyphics,  which  were  usually  engraved  or 
painted  on  stone,  like  the  picture-writing  of  American  or  Aus- 
tralian savages,  the  Egyptian  employed  certain  cursive  scripts 
(hieratic  and  demotic),  usually  inscribed  upon  thin  sheets  of  the 
papyrus  plant. 


papyniH,  translatert  by  Adolf  Erroan  (1890),  the  Kahun  papyri  of  the  Petrie 
collection,  translated  by  F.  L.  Griffiths  (1893),  the  Brugsch  (Greater  Beriin) 

'  W.  Max  MUller:  Egyphilogical  Researches,  Washington,  Caroegie  Insti- 
tution, 1906.  See  also  JTi.  Walsh:  Jour.  Am.  Med.  Assoc,,  Chicago,  1907, 
idix,  pp.  1593-1505. 

'  For  a  picture  of  the  same,  see  Jow.  Am.  Med.  Absoc.,  1905,  xlv,  1932. 

'Kurt  Sethe;  Imhotep,  der  Asklepios  der  Aegypter.  Leipxig,  1902. 
Cited  by  Sudhoff. 

*  Lancet,  Lond.,  1915,  ij,  1201. 

•  A.  Ponahn:  Arch.  f.  Gesch.  d.  Med.,  Leipi.,  1008-4,  37S-378,  pL  ri.  1 
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and  the  badly  premrved  LoDdon  FaOTTUs,  both  translated  by  Walter  Wrea- 
Bnski  (1909,  1910),  and  the  Hearst  (Philadelphia)  papyrus,  containinB  about 
half  the  text  of  the  Fapynia  fibers.  The  oldest  are  the  Kyneoological  and 
veterinary  ecripta  of  the  Petrie  Collection  from  Kahun  (18M). 

The  most  important  of  the  medical  papyri  is  that  advertised 
for  sale  in  1869  and  obtained  by  Georg  Eb^  at  Thebes  in  1872, 
which  dates  back  to  about  1550  B.  C.  It  consists  of  110  pages  of 
hieratic  or  cursive  script,  the  text  in  black  letter,  the  rubrics  in 
red.  Ebeis  himself  supposed  it  to  be  one  of  the  lost  sacred  or 
Hennetic  Books  of  Thoth  (Hermes  Trism^istus),  the  moon  god, 
who,  like  Apollo  in  Greece,  was  the  special  deity  of  medicine.' 
This  assumption  has  not  stood  the  test  of  time,  and  the  Ebers 
Papyrus,  with  its  marginal  notes  and  comments,  is  now  r^arded 
as  a  simple  compilation,*  albeit  a  veritable  idilion  de  luxe,  as  if 
prepared  for  some  giBat  temple.  The  fact  that  it  is  written  in 
several  dialects  indicates  that  it  is  an  encyclopedia,  made  up  of 
several  treatises.  It  begins  with  a  number  of  incantations  against 
disease  and  then  proceeds  to  list  a  large  number  of  diseases  in 
detail,  with  about  700  different  remedies  for  the  same.  The  most 
interesting  parts  are  the  extensive  sections  on  the  eye  and  ear 
including  a  rect^nition  of  the  Egyptian  trachoma  noted  by  Baron 
Larrey  in  1802,  and  the  descriptions  of  the  AAA  disease,  the  UHA 
disease  and  the  Uhedu  (painful  swelling),  all  three  of  which  have 
been  thought  by  Joachim  to  be  identical  with  different  stages  of 
the  hookworm  infection  (chlorosis  jEgyptiaca*).  In  addition  to 
the  hookworm,  Filaria,  Teenia,  Ascaris  and  other  parasites  are 
mentioned  and  prescribed  for.  The  large  number  of  remedies  and 
prescriptions  cited  in  the  Papyrus  points  to  a  highly  specialized 
therapeusis,  even  in  the  sixteenth  century  B.  C,  but  it  cannot  be 
claimed,  as  many  seem  to  contend,  that  these  700  odd  remedies 
indicate  any  special  scientific  advancement  of  the  art  of  healing. 
We  do  not  find  a  few  well-selected  drugs,  as  opium,  hellebore. 


'  The  first  mention  of  Hermes  Trismegiatus  waa  found  by  Karl  Weaaely  in 
a  papyrus  of  the  third  century  A.  D,  from  Hermopolia  (Mitt.  a.  d.  Samml. 
Erzh.  Rainer,  1892,  v,  133).     Cited  by  Sudhoff. 

'  The  hieratic  writins  of  the  Ebers  Papyrua  had  first  to  be  rendered  into 
hieroidyphica,  by  a  method   deviaed  at  the  Orientalists'  Congreaa  in   1874. 


ned  further  by  Hichard  Lepeius  (I81«~84),  HHinnch  uruRsch  {\K£I-V\),  wno 
puUisbed  a  "Hieratic-Demotic  Dictionary"  (1867-82),  Joaeph  Chabae  (1817- 
S2),  Gaaton  Maapero,  and  others. 

'  Joachim,  Papyroe  Ebers,  Berlin,  1890.  Edwin  Pfister,  however,  thinks 
that  the  ftaA  disease  of  the  Ebera  and  BniRBch  papyri  was  bilharziosis,  since  its 
hieroi^yph  is  a  phaUus.  See  Sudhoffs  Arch.,  1912-13,  vi,  pp.  12-20.  Paul 
Richter  {Ibid.,  1908-9,  ii,  73-83)  maintains  that  to  the  Ejo^tians  "uhedu" 
stood  for  a  disease,  while  to  modema  it  only  signifies  a  symptom  (inflammation) . 
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hyoBCyamus,  used,  as  the  later  Greek  physicians  employed  th^n, 
with  skill  and  discrimination,  but  E^^tian  therapy  must  have 
been,  of  necessity,  haphazard,  because  as  we  shall  see,  each  Egyp- 
tian physician  was  a  narrow  specialist,  confining  himself  to  one 
disease  or  to  diseases  afTecting  one  part  of  the  body  only.  Many 
minerals  and  vegetable  simples  are  mentioned,  from  the  salts  of 
lead  and  copper  to  squills,  colchiciun,  gentian,  castor  oil  and 
opium,  and,  as  in  some  pharmacopeias  of  even  the  seventeenth 
and  eighteenth  centuries,  these  were  compounded  with  such  filthy 
ingredients  as  the  blood,  excreta,  fats  and  visceral  parts  of  birds, 
mammals  and  reptiles.  A  favorite  Egyptian  pomade  for  baldness 
consisted  of  equal  parts  of  the  fate  of  the  Uon,  hippopotamus, 
crocodile,  goose,  serpent  and  ibex.  Another  consisted  simply  of 
equal  parts  of  writing  ink  and  cerebrospinal  fluid.  An  ointment  for 
the  eye  consisted  of  a  trituration  of  antimony  in  goose-fat.  An- 
other for  conjunctivitis  employs  a  copper  salt.  A  poultice  for 
suppuration  consisted  of  equal  parte  of  a  meal  of  dates  and  wheat 
ch^,  bicarbonate  of  soda  and  seeds  of  endives.  There  is  a  small 
pediatric  section  in  the  Ebers  Papyrus,  mainly  of  prognostic  and 
therapeutic  import.  Egyptian  gynecology  and  obstetrics  have 
been  studied  in  the  five  principal  papjri,  by  Felix  Reinhard.' 
The  most  interesting  part  of  the  Ebers  Papyrus  is  the  last  sec- 
tion of  all,'  which  treate  of  tumors.  Here,  as  in  the  description  of 
the  AAA  disease,  we  find  some  approach  to  the  accurate  clinical 
pictures  of  Hippocrates,  and  many  have  supposed,  on  this  slender 
evidence,  that  the  Father  of  Medicine  was  indebted  to  Egypt  for 
much  of  his  knowledge.  Some  ethical  precepts  of  the  ancient 
Egyptian  physicians  are  very  much  Uke  the  Hippocratic  Oath  in 
sentiment  and  expression,  and  this  alone  would  pomt  to  the  fact 
that  pre-Hippocratic  medicine  in  Greece  had  an  origin  closely  con- 
nected with  Egyptian  medicine.  There  is,  however,  one  marked 
point  of  divei^ence,  namely,  that  later  Egyptian  medicine  was  en- 
tirely in  the  hands  of  prieste,  while  Greek  medicine,  even  at  the 
time  of  the  Trojan  War,  would  seem  to  be  entirely  free  from 
priestly  domination,  surgery  in  particular  being  often  practised 
by  Homer's  warrior  kings.  Our  principal  authorities  for  the  state 
of  Egyptian  medicine  during  the  fifth  century  B.  C.  are  Herodotus 
and  Diodonis  Siculus.  From  Herodotus  we  learn  of  the  hygienic 
customs  of  the  Egyptians,  the  gods  of  their  worship,  their  ideas 
about  medicine  and  their  methods  of  embalming  dead  bodies. 
"The  art  of  medicine,"  says  Herodotus,  "is  thus  divided  among 
them:  E^ch  physician  applies  himself  to  one  disease  only,  and  not 
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more.  All  places  abound  in  physicians;  some  physicians  are  for 
the  eyes,  others  for  the  head,  others  for  the  teeth,  others  for  the 
intestines,  and  others  for  internal  disorders.'"  Medical  practice 
was  r^dly  prescribed  by  the  Hermetic  Books  of  Thoth,  and  if 
a  patient's  death  resulted  from  any  deviation  from  this  set  line  of 
treatment,  it  was  r^arded  as  a  capital  crime.  Aristotle,  writing 
one  century  later,  says,  in  his  Politics,  that  physicians  were  al- 
lowed to  alter  the  treatment  after  the  fomlh  day  if  the  patient  did 
not  improve.*  The  simple  dress  and  frequent  baths  of  the  Egyp- 
tians were  what  is  suitable  in  a  subtropical  climate  and  not  unlike 
those  of  the  Greeks.  "They  purge  themselves  every  month,  three 
da>'s  in  succession,"  says  Herodotus,  "seeking  to  preserve  health 
.  by  emetics  and  clysters;  for  they  suppose  that  all  diseases  to  which 
men  are  subject  proceed  from  the  food  they  use.  And,  indeed,  in 
other  respects,  the  I^ptians,  next  to  the  Libyans,  are  the  most 
healthy  people  in  the  world,  as  I  think,  on  account  of  the  seasons, 
because  they  are  not  liable  to  change."'  This  view  of  the  old  his- 
torian does  not  harmonize  with  the  great  frequency  of  rheumatoid 
arthritis  in  the  Egyptian  mummies,  which  was  probably  due  to 
exposure  to  a  moist  climate  diuing  the  inundations  of  the  Nile. 
The  account  of  Egyptian  embalming  in  Herodotus  is,  in  the  tight 
of  all  recent  investigations,  authentic  and  accurate^  and  it  shows 
that  the  Egyptians  already  knew  the  antiseptic  virtues  of  extreme 
dryness  and  of  certain  diemicals,  like  nitre  and  common  salt. 
The  brain  was  first  drawn  out  through  the  nostrils  by  an  iron  hook 
and  the  skull  cleared  of  the  rest  by  rinsing  with  drugs;  the  abdo- 
men was  then  incised  with  a  sharp  flint  knife,  eviscerated,  cleansed 
with  wine  and  aromatics,  filled  with  myrrh,  cassia  and  spices  and 
the  wound  sewed  up.  The  body  waa  then  steeped  for  seventy 
daj's  in  sodium  chloride  or  bicarbonate  (natron)  and  afterward 
washed  and  enveloped  completely  in  Unen  bandages  smeared  to- 
gether with  giun.  The  relatives  put  it  in  a  wooden  coffin,  shaped 
like  a  man,  which  was  deposited  in  the  burial  chamber  along  with 
four  Canopic  jars  containing  the  viscera.  As  with  our  North 
.\mericail  Indians,  the  departed  spirit  was  furnished  with  food, 
drink  and  other  appointments  and  conveniences,  and  there  was  a 
special  ritual  or  Book  of  the  Dead,  which  every  Egyptian  learned  by 
heart,  as  a  sort  of  Baedeker  to  the  other  world.  According  to 
Diodorus  Siculus,  the  "paraschistes,"  who  made  the  initial  incision 
with  the  flint  knife,  was  held  in  such  aversion  that  he  was  driven 
away  with  curses,  pelted  with  stones,  and  otherwise  roughly 
handled,  if  caught.    On  the  other  hand,  the  "taricheutes,"  who 

'  Henxlotus:  ii,  84.  '  Aristotle:  Politics,  iii,  15. 

'  Herodotus :'  u,  77.  *  Ibid. :  ii,  86. 
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eviscerated  the  body  and  prepared  it  for  the  tomb,  was  revered  as 
belonging  to  the  priestly  class.  But  this  was  probably  only  a  per^ 
functory  piece  of  ritualism.  Sudhoff  has  recently  published  some 
interesting  plates'  representing  the  characteristic  stone  knives  and 
iron  hooks  used  by  the  Egyptian  embalmers,  and  Comrie,  in  an 
interesting  paper  in  SudhofT's  Archiv,*  describes  what  are  probably 
the  earliest  known  surgical  instruments  of  the  ancient  Egyptians 
(about  1500  B.  C),  consisting  of  three  saber-shaped  copper  knives 
with  hooked  or  incurvated  handles,  found  in  a  tcmb  near  Thebes. 
They  are  characteristic  specimens  of  the  Bronze  Age.  Elliot 
Smith  and  Wood  Jones  have  described  the  effects  of  splints  of  palm 
fiber  employed  to  mend  fractures,  and  the  results  of  healing  are 
surprisingly  good,  with  little  shortening.* 

The  p«lN{wtliolo0  of  Egypt  was  firet  inveBtigated  by  Fouquet  in  1889. 
In  1907,  the  Egyptian  govenunent  instituted  an  archeological  survey  of  that 
part  of  Nubia  wnich  would  be  Bubsequently  flooded  by  the  raising  of  the 
Asauan  dam.  The  anthropoloKJcal  and  patholo^t^  phases  of  the  investiK&tion 
were  entrusted  to  ProfesBor  G.  Elliot  Smith,  with  the  aasistance  of  F.  Wood 
Jones  and  others.'  The  bulletins  of  this  inquiry,  with  fine  atlaaee  oi  plates 
covering  mummipB  of  all  periode,  from  the  Pre-Dynastic  to  the  Byzantine, 
nhow  that  syphilis,  cancer,  and  rickets  were  unknown,  that  rheumatoid 
arthritis,  essentially  an  environmental  and  not  a  racial  affection,  was  "par 
excelUnce  the  bone  disease  of  the  ancient  Egyptian  and  Nubian,"  that  the 
teeth  of  the  Pre-Dynaslic  people  were  uniformly  good,  as  might  be  inferred 
from  the  coarse,  husky  food  found  in  the  intestines,  and  that  deposits  of  tartar 
and  caries,  as  also  true  gout  (yieldinjj  uric  acid  reactions)  bccune  more  com- 
mon in  the  New  Empire,  when  luxurious  habits  were  formed.  There  was  no 
caries  in  the  mitk  dentition  of  children  of  the  Pre-Dynastic  period,  and  when 
caries  did  appear,  it  was  followed  by  abscess  formation  spreadmg  to  the  alveoli, 
showing  that  the  Egyptians  had  not  the  slightest  rudiments  of  dentistry. 
Evidences  of  mastoid  diAeaHC,  adhesions  in  appendicitis,  pleural  adJiedons, 
fusion  of  the  atlas  to  the  occiput  from  spondylitis  deformans,  necrosis  of  bones, 
cranial  ulceration  in  females  from  carrying  water-jars,  and  fatal  sword-cuts 
of  the  skull  were  found.  Of  fracturis,  those  in  the  cranium  and  forearm  (at 
a  uniform  site  near  the  wrisll  were  most  C[>mmon,  and  probably  caused  by 
fendinfc  blows  aimed  at  the  skull  with  tho  Nahoot.  Fractures  of  the  femur  were 
more  common  than  today,  but  no  fractures  of  the  patella  were  found,  and  few 
below  the  knee-ioint.  the  immunity  probably  resulting  from  Iciconiotion  with 
bared  teet  and  the  absence  of  slippery  pavements  and  curbstones.  Similarly, 
the  small  number  <jf  fractures  in  the  hand  and  wrist  suggest  freedom  from  vio- 
lence by  machinery. 

Elliot  Smith  and  Sir  Marc  Armand  Ruffer  (1859-1917),  in  a  most  interest- 
ing monograph,  have  described  a  genuine  ease  of  Pott's  disease  in  a  mummy 
of  the  twenty-first  dynasty  {Hrtn  1000  B.  C.^).    The  hi'itoloRical  examinations 

'  Sudhoff:  Arch.  t.  Gesch.  d.  Med..  Uip?...  1911,  v,  pp.  IBl-lTl.  2  pi. 

'  Arch.  f.  Gesch.  d.  Med.,  Leipz,,  1909,  iii,  pp.  209-272,  1  pl 

■  Brit.  Med.  Jour.,  Lond.,  19aH,  i,  732-737. 

'  Egypt.  Ministry  of  Finance.  Sarivy  Oeparlmetil.  The  Archa^ilogical 
Survey  of  Nubia.  Bulletins,  Nos.  1-7.  f:.iiro.  1907-11.  Reports  for  1907-8, 
Vol.  II.  on  the  human  remains,  by  G.  Elliot  Smith  and  F.  Wood  Jones,  with 
Atlas,  Cairo.  1910. 

'G.  Elliot  Smith  and  M.  A.  Ruffer:  "Pott'sche  Krankheit  an  einer 
ftgyptischen  Mumie,"  Giessen,  1910. 


sdbvGoOgIc 


EGYPTIAN    MEDICINE 


,  s  mummies, 

and  an  eruption  resembling  variola  in  a  mummy  of  the  twentieth  dynasty 
(1200-1100  B.  C).  Infantile  paralysis  is  apparently  represented  in  a  stela 
of  the  eighteenth  dynasty  in  the  Carlaberg  GlyptothMc  at  Copenhagen.' 
Many  ancient  E^Q[pti&n  statuettefl  in  bronze  or  varnished  earth,  representing 
the  gmb  Ben  and  Pbtoh,  are  accurate  figuratioas  of  achondroplasia  (Charcot*). 

The  main  interest  of  Egyptian  medicine  lies  in  its  proximity  and 
relationship  to  Greek  medicine.  The  references  in  Homer  to  the 
skill  of  the  E^ptian  physicians  in  compounding  drugs  brii^  to 
mind  the  fact  that  the  word  "chemistry"  itself  is  derived  from 
chemi  (the  "Black  Land"),  the  ancient  name  of  Efe'pt,  whence 
the  science  was  called  the  "Black  Art."  Doubtless  the  ancient 
Greeks  learned  as  much  of  medicine  as  of  chemistry  from  these  wise 
elders  across  the  sea,  who  told  Solon  that  his  people  were  "mere 
children,  talkative  and  vain,  knowii^  nothing  of  the  past";  who 
were  so  skilled  in  metallurgy,  dyeing,  distillation,  preparing 
leather,  making  glass,  soap,  alloys  and  amalgams,  and  who,  in 
Homer's  time,  probably  knew  more  anatomy  and  therapeutics 
than  the  Hellenes,  Yet,  long  before  the  Alexandrian  Period,  Egyp- 
tian civilization  had  become  absolutely  stationary  in  character, 
and,  in  medicine,  Egypt  was  going  to  school  to  Greece.*  As  the 
Egyptian  gods — the  dog  or  ibis-headed  Thoth  (the  Egyptian 
Hermes),  the  cat-headed  Pacht,  their  deity  of  parturition,  the  beak- 
nosed  Horus,  the  homed  Chnum,  the  veiled  Neith  at  Sais,  re- 
mained forever  the  same,  while  the  Greek  mythology  was  a  con- 
tinuous and  consistent  evolution  of  deific  figures  of  permanent  . 
beauty  and  human  interest,  so  Greek  medicine  was  destined  to  go 
beyond  Egyptian  or  Oriental  medicine  as  surely  as  Greek  poetry, 
sculpture  and  architecture  surpassed  the  efforts  of  these  peoples  in 
the  same  kind. 


'  Ruffer:  Histological  StudieH  on  Egyptian  Mummies,  Cairo,  1911.  Also, 
Jour,  Path,  and  Bact.,  Lond.,  1910-11,  xv,  1;  453,  4  pi.:  1911-12,  xvi,  439, 
9  pi.:  1913-14,  xviii,  149.  6  pi. 

■See  O.  Hamburger.  Bull.  Soc.  franc,  d'hist.  de  m£d..  Par.,  1911,  xi, 
407-412. 

'Charcot:  Lee  difTorm^  et  les  malades  dans  I'art.  Paris,  1S89,  12-26. 
P.  Ballod:  Prole^mena  zur  Gewhichte  der  zwerghaften  G5tter  in  £gypten. 
Munich  dissertation  (Moscow,  1913). 

*  See,  for  example,  Sudhoff's  studies  of  the  Greek  papyri  of  the  Alex- 
andrian period  (Studien  z,  Gesch.  d.  Med,,  Puschmann'^tiftung,  Nos.  5,  6, 
Leipz.,  1909). 
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In  the  book  of  Genesis  we  read  that  Nimrod  was  "a  mighty 
hunter  before  the  Lord"  and  that  "the  beginning  of  his  kingdom 
was  Babel  and  Erech,  and  Accad  and  Calneh  in  the  land  of  Shinar." 
The  land  of  Shinar  (Shumer  or  "Sumer")  was  the  southern  part 
of  Babylonia,  comprising  the  strip  of  country  between  the  Eu- 
phrates and  the  Tigris  down  to  the  Persian  Gulf,  and  northern 
Babylonia  was  called  Accad.  The  Babylonian  sovereigns  and 
their  Assyrian  conquerors  always  styled  themselves  "kings  oi 
Sumer  and  Accad."  Before  the  advent  of  the  Babylonians,  it  is 
supposed  that  an  original  non-Semitic  or  SumeHan  race  existed, 
about  4000-3000  B.  C,  who  laid  the  foundations  of  modern  civil- 
ization by  the  invention  of  pictorial  writing  and  the  development 
of  astronomy.  Others  assume  that  the  cursive  script  of  the  Su- 
merians,  which,  like  Chinese  writing,  runs  from  right  to  left,  was 
in  the  first  instance  only  a  sort  of  cipher-code  used  by  the  dominant 
Semitic  race.  In  any  case  Mesopotamia  was  the  starting-point  of 
Oriental  civilization,  of  which  the  Babylonians  were  undoubtedly 
the  principal  founders.  They  were  skilled  in  mathematics  and 
astronomy,  originated  the  decimal  system  of  notation,  weights 
and  measures,  made  the  divisions  of  time  into  twelve  months  in 
the  year,  seven  days  in  the  week,  sixty  minutes  and  seconds  in  the 
hour  and  minute  respectively,  and  divided  the  circle,  as  we  do,  into 
360  d^rees.  They  invented  the  cuneiform  inscriptions,  reading 
from  left  to  right,  they  knew  much  about  military  tactics  and  the 
art  of  war,  and  were  variously  skilled  in  music,  architecture,  pot- 
tery, glass-blowing,  weaving  and  carpet-making.  Layard  found 
a  plano-convex  lens  of  rock  crystal  in  his  explorations  at  Nineveh. 

It  is  said  that  astronomy  is  the  oldest  of  the  sciences,  and  in  all 
early  civilizations  we  find  it  apphed  to  the  practical  affairs  of  life 
a-s  astrology.  This  trait  is  the  essence  of  Sumerian  or  Accadian 
medicine.  Wars,  epidemics,  famines,  successions  of  monarchs, 
and  other  affairs  of  public  or  private  Ufe,  were  closely  studied  in 
relation  to  the  precession  of  the  equinoxes,  eclipses,  comets, 
changes  of  the  moon,  and  stars,  and  other  meteorologic  and  as- 
tronomic events,  and  from  these  fatalistic  coincidences  arose  the 
idea  that  certain  numerals  ari^  lucky  or  unlucky.  Thus  astrology 
ant)  the  interpretation  of  omens  merged  into  pn^nosis  and,  as 
with  all  early  civilizations,  the  first  Babylonian  physician  was  a 
priest  or  the  first  priest  a  physician.  Inspection  of  the  viscera,  an 
essential  part  of  augury,  led  to  inspection  of  the  urine,  and,  among 
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the  Babylonians,  soothsaying  was  concentrated  upon  the  liver, 
terra-cotta  models  of  which,  about  3000  years  old,  have  been 
found,  divided  into  squares  and  studded  with  prophetic  inscrip- 
tions. In  Ezekiel  (xxi,  21)  we  read:  "For  the  king  of  Babylon 
stood  at  the  parting  of  the  ways,  at  the  head  of  the  two  ways  to 
use  divination:  he  made  his  arrows  bright,  he  consulted  with 
images,  he  looked  in  the  liver."  Neuburger  points  out  how  the 
priestly  interest  in  omens  might  have  led  to  the  collection  and  col- 
location of  clinical  observations,  such  as  facial  expression,  the  ap- 
pearances of  the  urine,  the  saliva,  the  blood  drawn  in  blood-lettii^, 
and  other  signs  which  were  used  as  indices  or  tokens  of  recovery 
or  death;  and  he  goes  on  to  say  that  the  next  step  in  the  direction 
of  scientific  advancement  would  be  the  elimination  of  the  super- 
natural from  the  matter.*  This  Bt«p,  unfortunately,  is  and  has 
been  the  hardest  one  to  take  in  medical  reasoning.  So  we  find  the 
Babylonian  physicians  regarding  disease  as  the  work  of  demons, 
which  swarmed  in  the  earth,  air  and  water,  and  against  which  loi^ 
litanies  or  incantations  were  recited. 

In  1S49,  Sir  Henry  Layard,  during  his  excavations  of  the  Mound  Kouyiin- 
jik,  opposite  Mosul,  the  sit«  of  Nineveh,  discovered  the  great  library  of  some 
30,000  clay  tablets  gathered  by  King  Aasurbanipal  of  Assyria  (668-626  B.  C), 
which  is  now  in  the  British  Museum.  From  some  800  medical  tablets  in  this 
archival  collection,  which  probably  numbered  100,000,  our  knowledge  of 
As^TO-Babylonian  medicine  is  mainly  derived.  In  Moms  Jastrow's  reading 
of  these,  shifting  the  blame  for  anything  to  demons  (our  disease-germs)  was  the 
Assyrian  concept  of  letiology;  diagnosis  was  probably  based  upon  simple  in- 
spection of  the  patient,  he^ed  out  by  associative  memory  and  terminology; 
prognosis  (iatromancy)  was  divination  or  augury  from  liver-inspection  (hepa- 
'^'^''^Py)'  birth-omens,  disease-omens  and  astrological  signs  and  portenta; 
therapy  was  exorcism  by  a  special  ritual,  of  which  the  cjuiibition  of  herbal 
remedies  was  a  part;  incantation  was  prophylaxis.  From  hepatoscopy  the 
Babylonians  learned  tbe  structure  of  the  liver,  and  their  clay  models  are  better 
specimens  of  anatomical  illustration  than  the  five-lobcd  medieval  figurations. 
Similar  models  of  the  liver  have  been  found  on  ancient  Hittite  sit^  in  Asia 
Minor,  and  Etruscan  Uvers  in  bronze,  dating  from  the  third  century  B.C.,  have 
been  found  near  Piacenza.  The  liver,  as  the  source  of  blood,  was  regarded  as 
the  seat  of  tbe  soul,  and  as  the  ^od  identified  himself  with  the  sacrificial  animal, 
to  inspect  the  liver  was  to  see  into  the  soul  of  the  animal  and  the  mind  of  the 
god.  The  birth-omens,  which  have  been  apeeially  studied  by  Dennefeld  and 
Jastrow,'  led  to  the  pseudo-sciences  of  physiognomy  and  palmistry  and  stimu- 
lated the  study  of  f<Etal  and  adult  abnormities.  All  possible  phases  of  par- 
turition and  abnormities  of  the  foetus  (Monslra)  were  regarded  as  signs  and 
tokens  of  Uie  individual's  future  fate,  as  being  the  attendant  phenomena  of  a 
new  life  issuing  from  another.  An  abnormally  large  organ  (morulnim  per 
exee»sum),  or  an  abnormity  on  the  right  side,  was  a  token  of  future  power  and 

'  Neuburger:  Geschichte  der  Mediiin,  Stuttgart,  1906,  i,  31. 

>M.  Jftstrow:  Prcc.  Roy.  Soc.  Med.,  Sect.  Hist.  Med.,  Lond.,  1914, 
vii.  lOfr-176. 

'  M.  Jastrow:  Babyk>nian -Assyrian  Birth-Omens,  Giessen,  1913.  L. 
Dennefeld:  Babylonisch-assyrische  Geburts-Omina,  Leipzig,  1914.  Jastrow: 
AapecU  of  Belief  and  Practice  in  Babylonia  and  Assyria,  New  York,  1911, 
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HUCCM,  An  abDormally  small  organ  [nunalrum  prr  detedum),  or  a  defect  on 
the  l<-ft  side,  pointed  to  weakness,  disease  and  failure.  The  birth  omens  in- 
dicated whether  the  individual  was  to  be  supennan  or  underling.  The  riles  of 
exorcism  and  the  litanies  to  drive  away  dit*eases  influenced  Egyptian,  Hindu 
andChinesft  medicine  and  these  were  carried  over  into  lat4?  Syrian  medicine  and 
thencetolskmand  Medieval  Christianity.  Overahundrcd  drugB  were  known, 
and  two  general  classes  of  these,  Bhatatnu,  and  abnu,  represent,  Jastrow  be- 
lieves, oi^anic  and  inorganic  substances  respectively.  The  filthier  remedies 
( fh-eckapolheke)  were  probably  designed  to  disgust  the  demon  inside  the  body. 
Rumination,  acid  stomach,  rheumatism,  neuralgia,  and  cardiac  diseascn  are 
described  in  the  clay  tablets.  Liver  diseases  and  eye  diseases  form  the  centric 
feature  of  Babylonian  ax  of  Arabic  pathology.  SudhofP  interprets  the  concepts 
bmnu  and  «ib(u  as  epilepsy  and  contadon  (seizure  by  demons),  and,  in  Ihe 
Middle  Ages,  epileptic  seisure  came  to  be  r^arded  aa  a  contagion. 

The  beginningB  of  the  practice  of  medicine  among  the  Baby- 
lonians have  been  described  by  Herodotus  as  follows:  "They  bring 
out  their  sick  to  the  market  place,  for  they  have  no  physicians; 
then  those  who  pass  by  the  sick  person  confer  with  him  about  the 
disease,  to  discover  whether  they  have  themselves  been  afflicted 
with  the  same  disease  as  the  sick  person,  or  have  seen  others  so 
afflicted;  thus  the  passers-by  confer  with  him,  and  advise  him  to 
have  recourse  to  the  same  treatment  as  that  by  which  they  es- 
caped a  similar  disease,  or  as  they  have  known  to  ciu%  others.  And 
they  are  not  allowed  to  pass  by  a  sick  person  in  silence,  without  in- 
quiring the  nature  of  his  distemper."*  With  the  Babylonians, 
as  Montaigne  quaintly  observes,  "the  whole  people  was  the  phys- 
ician," They  eventually  reached  the  stage  at  which,  like  the  Egyp- 
tians, they  had  a  special  doctor  for  every  disease.  Whether  they 
ever  got  beyond  this  stage  we  do  not  know,  but  we  learn  from  the 
Code  Hanmiurabi  (2250  B.  C.)  that  the  medical  profession  in 
Babylon  had  advanced  far  enough  in  public  esteem  to  be  rewarded 
with  adequate  fees,  carefully  prescribed  and  regulated  by  law. 
Thus  ten  shekels  in  silver  was  the  statutory  fee  for  treating  a 
wound  or  opening  an  abscess  of  the  eye  with  a  bronze  lancet,  if 
the  patient  happened  to  be  a  "gentleman";  if  he  were  a  poor  man 
or  a  servant,  the  fee  was  five  or  two  shekels  respectively.  If  the 
doctor  caused  the  patient  to  lose  his  hfe  or  his  eye,  he  had  his  hands 
cut  off  in  the  case  of  the  gentleman  or  had  to  render  value  for  value 
in  the  case  of  a  slave.  It  is  clear  from  all  this  that  the  Babylonian 
physicians  owned  slaves  and  sometimes  operated  for  cataract. 
Here  as  everywhere,  it  was  surgery  that  made  the  first  step  in  the 
right  direction.  Internal  medicine,  among  both  the  Persians  and 
the  Babylonians,  was  occupied  mainly  in  endeavoring  to  cast  out 
the  demons  of  disease.  Jastrow  cites  a  number  of  pediatric 
epistles,  from  the  physician  Arad-Nan&  to  the  King  Assurbanipal 

'  Sudhoff:  .^rch.  f.  Gesch.  d.  Med..  Leipz.,  1910-11,  iv,  353;  1912-13, 
vi,  454. 

'Herodotus:  i,  80. 
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(668-626  B.  C),  on  ailments  of  his  little  son,  in  each  of  which 
Nineb,  the  god  of  healing,  and  his  consort  Gula  are  invoked. 
Lists  of  animab,  insects  and  plants  are  found  in  the  cuneiform 
inscriptions.  DifFerent  varieties  of  flies,  bugs  and  lice  were  noted. 
The  wide-spread  theory  that  a  worm  is  the  cause  of  toothache  was 
of  Babylonian  origin.  A  votive  object  found  at  Susa  (Persia) 
bears  a  conjuration  against  moequitos.  A  cylinder  seal  in  Pier- 
pont  Moif^'s  collection  bears  the  "Fly  Symbol"  emblematic  of 
Nergal,  the  Mesopotamian  god  of  disease  and  death.'  The  Assyro- 
Babylonians  protected  themselves  from  the  fierce  sunlight  with 
parasols,  from  insect  pests  with  fly-flaps,  wore  Semitic  plaids 
wound  about  the  body  terrace-wise,  went  in  for  boxing  and  other  . 
manly  exercises,  employed  inflated  bladders  as  water  wings,  reg- 
ulated wet-Dursing,  buried  their  dead  in  slipper-shaped  coffins  and 
fan-shaped  tombs,  and  poUced  the  battle-field  with  the  aid  of 
vultures,  by  assembling  the  wounded  and  by  burial  in  huge  com- 
mon trenches  (Sudhoff*).  Some  advance  in  public  hygiene  was 
made,  for  the  excavations  of  the  huge  Babylonian  drains,  of  which 
models  were  recently  exhibited  at  the  Dresden  Exposition,  show 
that  they  understood  the  proper  dispoeal  of  sewage.  A  stone 
privy  in  the  palace  of  Sargon  at  Chorsabad  (1300  B.  C.)  has  been 
excavated. 

Closely  connected  with  Sumerian  medicine  in  point  of  time  is 
the  medicine  of  the  Jewish  people,  in  relation  to  the  Assyrian 
captivity  (B.  C.  722)  and  the  Babylonian  captivity  (B.  C.  601). 
The  principal  sources  of  our  knowledge  of  Jewish  medicine  are  the 
Bible  and  the  Talmud,  the  first  throwing  only  such  light  upon  the 
subject  as  we  should  expect  to  find  in  the  details  of  a  legendary 
historic  narrative.  In  the  Old  Testament,  disease  is  an  expres- 
sion of  the  wrath  of  God,  to  be  removed  only  by  moral  reform, 
prayers  and  sacrifice;  and  it  is  God  who  confers  both  health  and 
disease:  "I  will  put  none  of  these  diseases  upon  thee,  which  1  have 
brought  upon  the  Egyptians:  for  I  am  the  Lord  that  healeth  thee" 
(Exodus  XV,  26).  The  priests  acted  as  hygienic  police  in  relation 
to  contagious  diseases,  but  there  is  not  a  single  reference  in  the 
Bible  to  priests  acting  as  physicians.  The  latter  were  a  class  apart, 
of  wh(»n  we  read,  for  example,  that  Joseph  "commanded  bis  ser- 
vants the  physicians  to  embalm  his  father"  (Gen.  l,  2),  that  King 
Asa  consulted  physicians  instead  of  the  Lord  and  "slept  with  his 
fathers"  for  his  pains  (II  Chron.  xvi,  12,  13),  or  that  if  two  men 
fight  and  one  of  them  be  injured  to  the  extent  of  having  to  keep  his 
bed,  the  other  "shall  pay  for  the  loss  of  his  time,  and  shall  cause 

'  J.  Off<wd:  Sc.  Progreae,  Lond.,  1916,  x.  572. 

'Sudboffi  KatalOK  dcr  Inteniationalen  HypeDe-Ausetellunft.  Historieche 
Abt«ilunK,  Dresden,  1911,  20-28. 
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him  to  be  thoroughly  healed"  (Exodus  xxi,  19).  The  Prophet*, 
on  the  other  haod,  frequently  performed  miracles,  as  where  both 
Elijah  and  Elisha  raised  children  from  the  dead.  The  "healing" 
of  the  waters  of  Jordan  by  Etisha  (II  Kings  ii,  22}  is  a  good  ex- 
ample of  the  ancient,  primitive  concept  of  "making  medicine," 
as  also  the  references  to  the  use  of  hyssop  as  an  agent  of  catharsis, 
purification  or  lustration  (Psalms  li,  7;  Exodus  xi,  22;  I>eviticu8 
XIV,  4-7,  49-52),  and  the  ritual  of  transferring  leprosy  to  a  bird 
(Leviticus  xiv,  1-8).  A  striking  example  of  the  relation  between 
the  Divine  wrath  and  the  efficacy  of  prayer  is  to  be  found  in  the  case 
of  Hezekiah,  who,  "sick  unto  death,"  and  told  by  the  Lord  to  set 
his  house  in  order,  turned  his  face  to  the  wall;  his  prayers  were  an- 
swered by  the  Prophet  Isaiah  who,  at  the  Divine  instance,  ordered 
that  a  lump  of  figs  be  applied  to  the  afflicted  part,  with  the  result 
that  Hezekiah  recovered  (II  Kings  xx,  1-8).  Besides  the  physi- 
cians and  the  high  priests,  who  acted  as  public  health  officers,  there 
were  also  professional  pharmacists  (Exodus  xxx,  25;  Nehemiab 
III,  8)  and  professional  midwives,  who  are  mentioned  in  the  cases  ctf 
Rachel,  of  Tamar,  and  particularly  in  the  striking  reference  to  the 
ancient  Oriental  usage  of  the  obstetric  chair,  in  the  first  chapter  of 
the  second  book  of  Exodus,  where  Pharaoh  commands  the  mid- 
wives  to  slay  all  Jewish  infante  of  the  male  sex,  "when  ye  do  the 
office  of  a  midwife  to  the  Hebrew  women,  and  see  them  upon  the 
stools. 'I  Maternal  impressions  form  the  subject  of  the  second 
half  of  the  thirtieth  chapter  of  Genesis,  in  which  Jacob  retaliates 
upon  Laban  for  the  deception  which  the  latter  practised  upon  him 
about  Leah  and  Rachel  by  outwitting  him  in  a  method  of  raising 
speckled  and  spotted  livestock  hardly  explicable  by  Mendel's  law. 
The  sign-language  of  crooks  is  indicated  in  Proverbs  vi,  13. 
Dreams  are  rightly  regarded  as  "visions  of  the  head,"  that  is, 
emanations  of  the  brain  (Daniel  iv,  5,  13';  vii,  1).  The  use  of  the 
primitive  chipped  flint  in  ritual  circumcision  is  referred  to  in  the 
second  book  of  Exodus  (iv,  25),  where  Zipporah,  the  wife  of  Moses, 
"took  a  sharp  stone  and  cut  off  the  foreskin  of  her  son."  In  Joshua 
(v,  2),  God  commanded  Joshua,  the  successor  of  Moses,  to  make 
sharp  knives  and  circumcise  the  children  of  Israel  born  after  the 
Exodus  from  Egypt.  This  is  the  only  surgical  procedure  men- 
tioned in  the  Bible,  but  the  use  of  the  roller-bandage  in  fractures 
is  referred  to  in  Ezekiel  (xxx,  22)  as  follows:  "Son  of  man,  I  have 
broken  the  arm  of  Pharaoh  king  of  Egypt;  and,  lo,  it  shall  not  be 
bound  up  to  be  healed,  to  put  a  roller  to  bind  it,  to  make  it  stroi^ 
to  hold  the  sword."'  Wounds  were  dressed,  as  among  all  anctent 
peoples,  with  oil,  wine  and  balsams.     In  Deuteronomy,  Moses 
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lays  down  a  careful  dietetic  regimen  (xiv,  3-21)  and  excellent 
rules  of  military  hygiene,  in  relation  to  the  policing  of  camps 
(xxiii,  9-14).  The  census  or  "numbering  of  the  people"  by  Moses 
b  described  in  Numbers  (i,  1-49;  xxvi,  1-65),  and  by  Joab,  at  the 
instance  of  David,  in  I  Chronicles  (xxi,  3-7).  Acromegaly,  with 
supernumerary  digits,  is  described  in  the  case  of  the  son  of  Goliath 
of  Gath  (II  Samuel  xxi,  20;  I  Chronicles  xx,  6),  epilepsy  is  men- 
tioned (Numbers  xxiv,  4)  and  the  effects  of  inebriety  outhned 
(Proverbs  xxiii,  20-35).  Nabal's  apoplexy  and  death,  from 
druukeimess  and  mental  excitement,  is  noted  in  I  Samuel  (xxv,  36). 
Of  the  different  diseases  referred  to  in  the  Bible,  the  most  impor- 
tant are  leprosy,  the  "issue,"  and  the  several  plagues  visited  upon 
Israel,  notably  the  plague  of  Baal  Peer,  in  which  twenty-four 
thousand  perished  (Numbers  xxv,  9).  Yet  these  diseases  are  so 
vaguely  alluded  to  that  it  is  impossible  to  identify  them  with  any 
latter-day  equivalents.  Modem  dermatologists  contend,  for  in- 
stance, that  BibUcal  leprosy  (laraath'),  of  which  Naaman  was 
healed  by  dipping  himself  "seven  times  in  Jordan,"  and  which 
was  transferred  (in  the  folk-lore  sense)  to  Gehazi,  so  that  "he 
went  out  from  bis  presence  a  leper  as  white  as  snow,"  was,  in 
reality,  psoriasis.  On  the  other  hand,  Iwan  Bloch  and  others 
maintain  that  the  venereal  plagues  mentioned  in  the  Bible  (Baal- 
peor  and  the  rest)  are  not  the  same  as  present-day  lues  or  gonor- 
rhea.* Plague  after  quail-«ating  is  mentioned  in  Numbers  (xi, 
31-33).  Highly  significant  is  the  episode  of  Ahaziah  (II  Kings 
1,  2),  who,  when  ill,  sent  to  Beelzebub  at  Ekron  to  learn  if  he 
might  recover,  for,  according  to  Josephus,  this  god  is  to  be  equated 
with  the  Greek  Zeus  Apomuios,  the  "averter  of  flies."  The  fiery 
serpents  mentioned  in  Numbers  (xxi,  7)  may  have  been  the  dra- 
cunculus,  and  Castellani  holds  that  the  disease  with  "emerods"  in 
I  Samuel  (v,  6;  vi,  4-5)  was  bubonic  plague,  because  the  "mice 
died  and  marred  the  land."' 

'  Described  in  Leviticus  xiii,  1-46. 

'  Medical  Bcholars,  who  speculate  about  these  uncertain  details  in  such 
dogmatic  fashion,  fail  to  consider  the  point,  well  known  to  mathematicians  and 
physicists,  that  the  inherent  probability  of  any  occurrence  tends  the  closer 
to  zero  the  further  we  ^t  away  from  it,  and  that  the  effect  of  any  event  tends 
to  "die  out  asymptotically''  in  indefinite  or  infinite  time,  ^^sculapius  was 
veiy  much  of  a  rrolity  to  Homer,  Hippocrat«s  and  Celsus.  To  us  he  is  weU- 
nigb  a  myth.  Bloch  forgets  that  the  logical  opposite  of  the  "morbus  Ameri- 
canus"  theory  of  syphilis,  which  he  advances  with  such  fanatical  leal,  is  just 
as  likely  to  be  true  as  the  theory  itself. 

'  The  rodents  appear  in  Poussin's  painting  "The  Plague  of  the  Philistines" 
(Janus,  Amst.,  1898,  iii,  138).  It  is  noticeable  that  the  evidence  of  the  asso- 
ciation of  mice  with  the  plague  is  stronger  in  the  Septuadnt  than  in  the  Vul- 
gate (see  L.  Aschoff,  Janus  Amst.,  1900,  v,  611-613).  In  the  Revised  Ver- 
sion the  "nati  sunt  mures'  is  absent,  but  verse  8  of  I  Samuel  v  suggests 
the  inguinal  bubo  of  plague. 
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The  principal  interest  in  these  Biblical  diseases  lies  in  the  re- 
markable efFoH^  made  to  prevent  them.  The  ancient  Hebrews 
were,  in  fact,  the  founders  of  prophylaxis  and  the  high  pnests  were 
true  medical  police.  They  had  a  definite  code  of  ritual  hygiene 
and  cult-cleanliness,  gradually  enlarged  from  contact  and  inter- 
relation with  different  civilizations.  The  book  of  Leviticus  con- 
tains the  sternest  mandates  in  regard  to  touching  unclean  objects, 
the  proper  food  to  be  eaten,  the  purifying  of  women  after  child- 
birth, the  hygiene  of  the  menstrual  periods,  the  abomination  of 
sexual  perversions  and  the  prevention  of  contagious  diseases.  In 
the  remarkable  chapters  on  the  diagnosis  and  prevention  of  lep- 
rosy, gonorrhea  and  leukorrhea  (Leviticus  xni-xv),  the  most 
definite  common-sense  directions  are  given  in  regard  to  segKgar- 
tion,  disinfection  (even  to  the  point  of  scraping  the  walls  of  the 
house  or  destroying  it  completely),  and  the  old  Mosaic  rite  <£ 
incineration  of  the  patient's  garments  and  other  fomites.  In  the 
Middle  Ages,  these  precepts  from  Leviticus  were  still  in  force 
against  leprosy,  and  the  principle  of  isolation  of  patients  and 
suspects  was  extended  to  plague,  syphilis,  phthisis,  scabies,  ery- 
sipelas, anthrax,  trachoma  and  epilepsy  (Sudhoff).  Who  but  does 
not  admire  the  rigorous  Hebrew  regulation  of  sexual  hygiene 
which,  however  severe,  enforced  exogamy,  put  a  ban  upon  per- 
versions, and  invested  the  figure  of  a  good  and  virtuous  woman 
with  that  peculiar  halo  of  respect  which  has  been  preserved  by  all 
highly  civilized  nations  down  to  the  present  time?'  The  institution 
of  the  Sabbath  day  gave  tired  workaday  humanity  a  sort  of  p«*- 
manent  splint  to  rest  upon.  In  short,  the  chief  glory  of  Biblical 
medicine  lies,  as  Neuburger  rightly  says,  in  the  institution  of  social 
hygiene  as  a  science.  How  highly  the  physician  was  esteemed  by 
the  Hebrews  of  a  later  time  may  be  gathered  from  the  impressive 
language  of  Jesus,  son  of  Sirach  (180  6.  C.) : 

1.  Honour  a  physician  according  to  thy  need  of  him  with  the  hottours 

For  verily  the  Lord  hath  created  him. 

2.  For  from  the  Most  Hisb  cometh  heaJing: 

And  from  the  King  ne  shall  receive  a  gift. 

3.  The  skill  of  the  physician  shall  lift  up  his  head: 

And  in  the  sight  of  great  men  he  shall  be  admired. 

The  writings  of  FIbviub  Josephua  (bom  37  A.  D.),  as  inveetigated  bj 
Max  Neuburger,*  differ  frequently  from  the  Biblical  narrative  in  respect  of 
meiUcal  details.  Ph]^ciani>  are  more  frequently  mentioned,  and  their  definite 
independent  status  is  emphasized.     Visitation  of  epidemic  diseases  is  mwe 

1  It  is  worthy  of  note  that  the  Mosaic  maniiates  against  bestiality,  sexual 
inversion,  etc.,  in  Exodus  (xxi,  xxii)  and  Leviticus  (xviii)  are  the  beginniii^ 
of  medical  jurisprudence. 

'  M.  Neuburger:  Die  Medisin  Jm  Flavius  Josephus.    Reicbenhall,  1920. 
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bygjene,  particularly  tbe  Mosaic  rules  for  the  isolation  and  purification  of 
lepers,  are  given  with  drastic  force.  Saul'H  ntelancholia  is  defined  as  demono- 
maoia  with  ecata^.  Apoplexy  may  be  infereed  in  the  caaea  o(  Nabal  and 
Alkiinoa,  David  is  descrioed  as  fetKoing  insanity  before  tbe  King  of  Gatb. 
In  tbe  Ut«r  nairativee,  psychiatric  detaua  are  frequently  given,  particularly 
in  the  case  of  Herod. 

In  contradistinction  to  the  written  Mosaic  kw  in  the  five  books 
of  the  Pentateuch  (Torah),  the  Tahnud  consists  of  the  law  as 
transmitted  by  verlal  tradition  (Mishna),  with  its  several  inter- 
pretations and  commentaries  (Gemara).  This  body  of  knowledge 
began  to  accumulate  after  the  Babylonian  Captivity,  about  ^36 
B.  C,  and  is  embodied  in  the  Palestinian  Tabnud  (370-390 
A.  D.)  and  the  Babylonian  Tahnud  (352^27  A.  D.),  the  latter 
being  the  ordinary  source  of  reference,  Tbe  Babylonian  Talmud 
is  essentially  a  law  book,  dating  from  the  second  centiuy  A.  D., 
and  the  information  about  Jewish  medicine  conveyed  in  it  is,  in 
consequence,  of  a  more  definite  and  detailed  character  than  we 
should  expect  to  find  in  the  half-legendary  narrative  of  the  Bible. 
Its  most  interesting  feature  is  the  hght  it  throws  upon  later  Jewish 
anatomy  and  surgery  and  upon  the  knowledge  of  post-mortem 
appearances  which  the  Hebrews  gained  through  the  inspection  of 
meat  for  food.  Anatomy  of  any  kind  before  the  time  of  Vesalius 
was  a  thing  of  shreds  and  patches  and  Jewish  anatomy  was  no 
exception  to  the  rule.  Only  a  very  few  of  the  parts  of  the  body 
are  mentioned  in  the  Bible  and  these  references  are  as  vague  and 
general  as  those  in  the  Iliad.  In  the  Talmud,  the  number  of  bones 
in  the  skeleton  is  variously  estimated  at  248  or  252,  and,  of  these, 
one,  the  bone  Luz,  which  was  supposed  to  he  somewhere  between 
the  base  of  the  skull  and  the  coccyx,  was  regarded  as  the  indestruc- 
tible nucleus  from  which  the  body  is  to  be  raised  from  the  dead 
at  the  Resurrection.  This  myth,  which  modem  rabbinical  author- 
ity ht^ds  to  have  originated  from  the  ancient  Egyptian  rite  of 
"burying  the  spinal  column  of  Osiris,"  was  exploded  by  Vesalius 
in  a  striking  passage  in  the  "Fabrica."'  The  Talmud  displays 
considerable  knowledge  of  the  cesophagus,  larynx,  trachea,  the 
membranes  of  the  brain  and  the  generative  organs.  The  pancreas 
is  called  the  "finger  of  the  liver"  and  structures  like  the  spleen, 
kidneys-  and  spinal  cord  are  frequently  mentioned  but  not  de- 
scribed. The  blood  is  held  to  be  the  vital  principle,  identical  with 
the  soul,  and  the  heart  is  essential  to  life.  Respiration  is  likened 
to  burning.  The  effect  of  the  saliva  upon  food  and  the  churning 
movements  of  the  stomach  are  noted,  and  the  hver  b  believed  to 
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elaborate  the  blood.  Among  the  Hebrews,  the  flesh  of  c 
or  injured  animals  was  always  considered  unfit  for  food,  and  the 
autopsies,  made  upon  slaughtered  animals  to  determine  what  was 
"kosher"  and  "trepha,"  threw  a  light  upon  pathol(^c  appear- 
ances which  the  ancient  Greeks  never  gained.  Hyperemia,  caseous 
degeneration  and  tumors  of  the  lui^  were  noted,  as  also  atrophy 
and  abscess  of  the  kidneys  and  cirrhosis  and  necrosis  of  the  liver. 
Tropical  dysentery,  paUid  anfemia,  dropsy,  intestinal  worms, 
phthiriasis  and  scorbutic  stomatitis  were  described.  Jaundice  and 
biliary  disorders  were  commonplaces  of  Jewish  and  Mohammedan 
medicine.  Diphtheria,  known  as  askara  {laxdpa)  or  senaAe 
{irvpdjrxTj),  was  so  much  feared  by  the  Hebrews  that  the  first  case 
located  in  a  community  was  immediately  heralded  by  a  warning 
blast  of  the  shofar,  although  the  instrument  was  ordinarily  sounded 
only  after  the  occurrence  of  the  third  case  of  an  infectious  disease 
(Preuss).  There  are  no  Hebrew  words  for  "cough"  or  "phthisis," 
to  which  the  arid  plains  of  Palestine  were  of  old  inimical.  Tal- 
mudic  surgery  included  the  usual  "wound-surgery,"  with  treat- 
ment by  sutures  and  bandages,  applications  of  wine  and  oil  and 
the  device  of  freshening  the  edges  of  old  wounds  to  secure  more 
perfect  union.  Venesection,  leeching  and  cupping  were  common 
and,  before  attempting  the  major  operations,  a  sleeping  drau^t 
("samme  de  shinta")  was  administered.  Cesarean  section,  ex- 
cision of  the  spleen,  amputations,  trephining,  and  the  operation 
for  imperforate  anus  in  infants  were  known,  as  also  the  use  of  the 
speculum  and  the  uterine  sound.  Fractures  and  dislocations  were 
discussed,  and  crutches,  artificial  limbs  and  artificial  teeth  em- 
ployed.' Careful  rules  for  the  hygiene  and  nutrition  of  newborn 
children  are  given.  There  is  no  evidence  of  specialised  medical 
education  amoi^  the  Jews  imtil  the  Alexandrian  period,  and  in- 
dividual Hebrew  phjraicians  did  not  attain  any  particular  prom- 
inence until  the  Middle  Ages  and,  more  especially,  in  the  Modern 
Period. 

As  the  Hebrews  attained  the  highest  eminence  among  Oriental 
peoples  in  hygiene,  so  the  ancient  Hindus  excelled  all  other  natiooft 
of  their  time  in  operative  surgery.  In  the  earliest  Sanskrit  docu- 
ments, the  Rig  Veda  (1500  B.  C.)  and  the  Atharva  Veda,  medicine 
is  entirely  theurgic,  and  treatment  consists  of  the  usual  versified 
spells  and  incantations  against  the  demons  of  disease  or  titar 
human  agents,  the  witches  and  wizards.  In  the  Brahminical 
period  (800  B.  C.-IOOO  A.  D.),  medicine  was  entirely  in  the  hands 


'  For  further  information  about  Biblical  &nd  Talmud ic  medicine,  see  JuliOk 
Preuss,  Biblisch-Taimudischp  Medizin,  Berlin,  1911,  and  the  article  by  Dr. 
Charles  D.  Spivak  in  the  Jewish  Encyclopedia,  N.  Y.,  1904,  viii,  pp.  409-414- 
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of  the  Brahmin  priesta  and  Bcholars,  and  the  center  of  medical 
education  was  at  Benares.  In  an  Indian  rock  inscription,  King 
Asoka  {circa  226  B.  C.)  records  the  erection  of  hospitals  by  him, 
and  Cingalese  records  indicate  the  existence  of  hospitals  in  Ceylon 
in  437  and  137  B.  C.  Indian  and  Ceylonese  hospitals  existed  as 
Iat«  as  368  A.  D.  The  three  leading  texts  of  Brahminical  medicine 
are  the  Charaka  Samhita,  a  compendium  made  by  Charaka  (sec- 
ond century  A.  D.)  from  an  earlier  work  of  Agniv^ra,  based  upon 
the  lectures  of  hia  master  Atreya  (sixth  century  B.  C),  the 
Susruta  (fifth  century  A.  D.)  and  the  Vagbhata  (seventh  century 
A.  D.).  Of  these,  the  most  remarkable  is  Susruta,  whose  work, 
bearing  the  same  name,  is  the  great  storehouse  of  Aryan  surgery. 
Indian  medicine  was  particularly  weak  in  its  anatomy,  which 
consisted  of  purely  fanciful  numerations  of  unimaginable  parts  of 
the  body,  as  360  bones,  800  ligaments,  500  muscles,  300  veins,  and 
so  on.  Hindu  physiology  presupposes  that  the  vital  processes  are 
activated  by  means  of  the  air  (below  the  navel),  the  bile  (between 
the  navel  and  the  heart)  and  the  phl^m  (above  the  heart),  from 
which  are  derived  the  seven  proximal  principles,  chyle,  blood, 
fiesh,  fat,  bone,  marrow,  and  semen.  Health  consists  in  a  normal 
quantitative  relationship  of  these  primary  constituents,  disease  in 
a  derangement  of  their  proper  proportions.  Diseases  are  again 
minutely  subdivided,  the  Susruta  enumerating  as  many  as  1120, 
which  are  classed  in  the  two  grand  divisions  of  natural  and  super- 
natural diseases.  Diagnosis  was  carefully  made  and  included 
inspection,  palpation,  auscultation  and  the  use  of  the  special  senses. 
Semeiology  and  prt^piosis  combined  acute  observation  with  the 
usual  folk  superstitions.  As  examples,  witness  the  Susruta's  very 
recognizable  description  of  malarial  fever,  which  is  attributed  to 
mosquitoe,  or  the  passage  in  the  Bh£gavata  Purana  which  warns 
people  to  desert  their  houses  "when  rats  fall  from  the  roofs  above, 
jump  about  and  die,"  presiunably  from  plague.  Essential  diabetes 
mellitus  was  recognized  as  Madhumeka  or  "honey-urine"  (Jolly), 
and  the  symptoms  of  thirst,  foul  breath,  and  languor  were  noted 
(W.  Ebstein).  Evidences  of  variolation  (inoculation  against 
smallpox)  have  been  found  in  the  Sanscrit  text  Sacteya,  attributed 
to  Dhanwantari,*  In  therapeutics,  a  proper  diet  and  regimen  were 
carefully  detailed,  and  baths,  enemata,  emetics,  inhalations,  gar- 
gles, blood-letting  and  urethral  and  vaginal  injections  employed. 
In  Marco  Polo's  travels,  there  is  a  description  of  a  kind  of  mos- 
quito-netting used  on  the  Coromandel  Coast  to  k^p  away  flies 

'  Charaka's  text  was  completed  by  Dridhabola.  See  A.  F.  R.  Hoemle: 
Arch.  f.  Gesch.  d.  Med,,  Leipi,.  1907-8,  i,  29-10. 

» Madras  Courier,  Jan.  2,  1919.  Cited  by  E.  von  SchrStten  Ztachr.  f. 
firztl.  FortbUd.,  Berl.,  1919,  xvi,  244. 
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and  vermin.'  The  materia  medica  of  India  was  particularly  rich. 
SuSruta  mentions  760  medicinal  plants,  (A  which  nard,  cinnamon, 
pepper,  cardamoms,  spices  and  sugar  were  native.  Especial  atten- 
tion was  paid  to  aphrodisiacs  and  poisons,  particularly  antidotes 
for  the  bites  of  venomous  snakes  and  other  animals.  Jolly  men- 
tions some  13  alcoholic  drinks.  The  soporific  effects  t^  hyoscyamus 
and  Cannabis  indica  were  known,  and  their  employment  in  sui^cal 
anesthesia  was,  according  to  Burton,  of  great  antiquity.  He 
Bower  MS.,  a  valuable  Sanscrit  document  on  birch-bark  (fifth 
century  B.  C),  found  by  a  native  in  the  ruins  of  Mingai  (Turk- 
estan) and  purchased  by  Lieutenant  Bower  in  1890  (edited  by 
Hoemle),  corresponds  with  the  drug-lore  of  the  Su^ta  and  the 
Charaka  in  many  particulars.  It  contains  a  remarkable  dithy- 
ramb in  praise  of  garlic  {AUium  sativuTt^).  In  the  obstetric  chap- 
ter of  the  Sulruta,  there  is  an  admirable  section  on  infant  hy^ene 
and  nutrition,  unexcelled  by  anything  before  the  time  of  Aulus 
Gellius  or  Soranus  of  Ephesus.  The  surgical  arm  of  treatment  in 
India  reached,  as  we  have  said,  the  highest  point  oi  development 
attained  in  antiquity.  The  Sufiruta  describ^  about  121  diff^ent 
sui^cal  instruments,  including  scalpels,  lancets,  saws,  scissors, 
needles,  hooks,  probes,  directors,  sounds,  forceps,  trocars,  cathe- 
ters, syringes,  bougieB  and  a  rectal  speculmn.*  These  were  properly 
handled  and  jointed,  the  blade  instruments  sharp  enough  to  cut 
a  hair  and  kept  clean  by  wrapping  in  fiannel  in  a  box.  The  Hindus 
apparently  knew  every  important  operative  procedure  except  the 
use  of  the  ligature.  They  amputated  limbs,  checking  hemorrhage 
by  cauterization,  boihi^  oil  or  pressure.  They  treated  fractures 
and  dislocations  by  a  special  splint  made  of  withes  of  bamboo, 
which  was  subsequently  adopted  in  the  British  Army  as  the 
"patent  rattan  cane  splint."  They  performed  Uthotomy  (with- 
out the  staff).  Cesarean  section,  excision  of  tumors,  and  the  re- 
moval of  omental  hernia  through  the  scrotum.  Their  mode  of 
extracting  cataract  has  survived  to  the  present  day  and  they 
were  especiaUy  strong  in  skin-grafting  and  other  phases  of  plastic 
surgery.  The  method  of  rhinoplasty  was  probably  learned  from 
them  in  the  first  instance  by  the  itinerant  Arabian  surgeons  and 
so  transmitted  through  private  families,  like  the  Norsini,  from 
generation  to  generation  even  to  the  time  of  TagliacoBzi.  The 
Hindus  were  especially  clever  in  their  method  of  teaching  surgery. 
Realizing  the  importance  of  rapid,  dexterous  incision  in  operations 

'  H.  Schroder:   Arch.  f.  Schiffs-  u.  Tropen-Hyg.,  Leipz.,  1917,  xw,  350. 

»L.  Aachoff:  Janaa,  Amst.,  1900,  v,  493-501. 

'  See  "A  Short  History  of  Aryan  Medical  Science,"  by  Sir  Bhagvat  Siofa 
Jee.  London,  1S96.  176-186,  with  pictures  of  aurgical  iDsl.ruments  and  other 
apparatus,  on  plates  1-10. 
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without  anesthesia,  they  had  the  student  practise  at  first  upon 
plants.  The  hollow  stalks  of  water  lilies  or  the  veins  of  lar;^ 
leaves  were  punctured  and  lanced,  as  well  a^  the  blood-vessels  of 
dead  animals.  Gourds,  cucumbers  and  other  soft  fruits,  or  leather 
bags  filled  with  water  were  tapped  or  incised  in  lieu  of  hydrocele 
or  any  other  disorder  of  a  hollow  cavity.  Flexible  models  were 
used  for  bandaging,  and  amputations  and  the  plastic  operations 
were  practised  upon  dead  animals.  In  so  teaching  the  student  to 
acquire  ease  and  surety  in  operating  by  "going  through  the  mo- 
tions," the  Hindus  were  pioneers  of  many  recent  wrinkles  on  the 
didactic  side  of  experimental  surgery.' 

Whether  the  Hindus  influenced  Greek  medicine  before  the  time 
of  Alexander  the  Great  or  were  themselves  influenced  by  it  is  not 
known;  but  it  is  certain  that,  at  the  time  of  Alexander's  Indian 
expedition  {327  B.  C.),  their  physicians  and  surgeons  enjoyed  a 
well-deserved  reputation  for  superior  knowledge  and  skill.  Some 
writers  even  maintain  that  Aristotle,  who  lived  about  this  time, 
got  many  of  bis  ideas  from  the  East. 

With  the  Mohammedan  conquest,  Indian  medicine  passed 
under  the  sway  of  the  Arabic  domination  and  virtually  ceased  to 
be.  Its  only  survival  in  our  own  time  consists  apparently  in  the 
V'edantic  practices  of  the  various  Swamis  and  Mahatmas  who  oc- 
casionally visit  this  country  and  whose  strange  cult  ha^  driven 
many  of  its  American  adherents  insane.  It  is  interesting  to  note, 
however,  that  the  three  Englishmen  who  did  most  to  put  hyp- 
notism upon  a  permanent  basis  in  practical  therapeutics — Braid, 
Esdaile  and  Elliotson— undoubtedly  got  their  ideas  and  some  of 
their  experience  from  contact  with  India. 

Chinese  medicine  is  what  our  own  medicine  might  be,  had  we 
been  guided  by  medieval  ideas  down  to  the  present  time,  that 
is,  absolutely  st&tionary.  Its  literature  consists  of  a  large  number 
of  works  few  of  which  are  of  the  slightest  scientific  importance. 
Their  characteristics  are  reverence  for  authority,  petrified  formal- 
ism and  a  pedantic  excess  of  detail. 

The  earliest  of  the  classics,  upon  which  Chinese  medicine  is 
based,  are  the  works  of  Huang-ti  (2697  B,  C.)-  These  were  done 
in  lacquer  upon  strips  of  bamboo  or  palm-leaves,  the  tadpole 
characters,  derived  from  the  ancient  device  of  making  knots  in 
strings,  being  arranged  vertically,  to  accommodate  themselves  to 


'  Readers  of  Captain  Manyat'a  novels  may  recall  how  the  apothecu?, 
Mr.  Cophagus,  taught  venesection  to  the  fatberleK  Japhet  by  making  him, 
"in  the  first  instance,  puncture  very  scientifically  all  the  lareer  veins  of  a 
cabbage  leaf,  until,  well  satisfied  with  the  ddicacy  of  103^  hand  and  the  pre- 
cision of  my  hand,  he  wound  up  his  inatructiona  ay  permitting  roe  to  breathe 
a  vein  in  hu  own  aim."    Manyat,  Japbet  in  Search  of  a  Father,  ch.  iv. 
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the  narrow  bamboo  surface.  These  tadpole  ideograniB,  the  ana- 
logue of  the  Egyptian  picture-writings,  were  later  modified  and 
done  with  pen  and  paper. 

In  the  Chow  dynasty  (1122  B.  C),  Chin  Yueh  Jen  wrote  a  treatise  on  the 
arterial  and  viscera]  HyBlcms  {Nancking),  which  gives  the  wei^ts  of  the  dif- 
ferent organs.  In  the  Ming  dynasty  (1368  A.  D,},  Chang  Chi  Ping  wrote  a 
similar  treatise  {Leiehvng) ,  and  in  the  Ching  dynasty,  the  Emperor  Chien  Lui^ 
edited  an  Encyclopedia  of  Chinese  medicine  (1644  A.  D.),  and  Sheng  Tmu 
wrote  a  book  on  osteology.  Chinese  anatomy  is  mainly  splanchnology,  ongi- 
olofor  and  physical  anthropomet^.   As  with  ail  early  peoples,  there  is  a  etrong 

?'odjlcction  tor  nmnber  lore.  There  ore  two  cosmic  principles,  the  celestial 
an  (Ught,  heat,  life)  and  the  earthly  Yin  (darkness,  cold,  death).  Life  con- 
sistB  in  the  inter-action  of  a  male  and  female  principle,  equilibrium  between 
which  cotistitutfs  health  and  imbalance,  disease.  These  principles  are  then 
distributed  to  the  different  parts  of  the  body,  e.  g.,  the  hand  receives  the 
great  female  principle  of  the  lung  and  the  youns  male  principle  of  the  "three 
burning  spaces,"  i.  «.,  the  thorax,  abdomen  and  pelvis.  The  principles  con- 
tain sir  and  blood  in  varying  quantities,  e.  g.,  "the  great  male  principle  has 
much  blood  and  little  air.  The  function  of  oi^ans  is  to  store  up,  that  of  viscera 
to  break  down  and  eliminate.  In  the  Neicking  {ItUerncl  Orgam)  of  Huangti 
(2897  B,  C),  the  liver  stores  the  blood,  which  contains  the  soul;  the  heart 
stores  the  pulse  (snirit);  the  spleen  the  nutrition  (thought);  the  lungs  the 
breath  (energy);  the  kidneys  the  germ  principle  (will),  TTiese  five  organs 
control  all  parts  of  the  body,  e.  g..  the  lungs  prodiice  the  skin  and  hair,  form  the 
kidneys  and  control  the  heart,  wnich  produces  the  blood,  forms  the  spleen  and 
controls  the  kidneys.  The  sir  viscera  (stomach,  colon  and  duodenum,  gall- 
bladder, bladder  and  three  burning  spaces)  and  the  five  organs  are  nmilarly 
interrelated  in  a  sort  of  hierarchical  physiology,  tJie  heart  beine  king  and 
director,  the  lungs  his  executors,  the  liver  his  general,  the  gall-oladder  hia 
attorney  general,  the  spleen  his  eranary  officer  who  creates  the  five  tastes,  the 
three  buruinft  spaces  (filled  with  fat)  the  sewage  system,  drainii^  into  the 
bladder.  This  book  of  Huangti  gives  valuable  meaaurements  of  the  bones 
and  alimentary  tract.  Physical  anthropometry  is  clearly  of  Chinese  origin. 
In  the  Ching  period,  r^onal  anatomy  was  much  improved  by  Feng  Chiao 
Chang  (1644  A.  D.).  In  the  later  Ching  period  (1796-1821),  Wann;  Chin  Jen 
made  24  good  pictures  of  the  organs  and  viscera.  Angiology  and  osteology 
were  cultivated  as  topographic  aids  to  acupuncture  (2697  B.  C),  cauteriza- 
tion and  osteopathy.  Along  the  12  pairs  of  travelling  vessels,  there  are  365 
needhng  or  puncture  points  for  the  evacuation  of  the  pulse  (aii);  also  365 
capillary  vessels,  365  muscular  junctions,  ZG5  bones,  365  articulationa.  The 
cranium  in  some  systems  consiste  of  only  one  bone,  in  others  of  8  in  the  male 
sex,  6  in  the  female;  the  lung  has  8  lobes,  the  liver  7,  There  is  good  evidence 
that  osteology  was  studied  from  the  skeletons  in  uncovered  graves,  and  that 
dissection  was  performed,  usually  upon  the  bodies  of  executed  criminals.' 

Chinese  anatomy  and  physiology  are  thus  dominated  by  the 
system  of  Huangti,  with  its  strange  antinomies  of  a  fantastic 
number-lore  and  an  exact  physical  anthropometry,  its  fabulous 
hierarchy  of  feudal  and  inter-social  relations  between  the  organs 
and  viscera.  Each  organ  is  related  to  a  color,  taste,  season  and 
time  of  the  day,  has  a  parent  and  friends  and  enemies.  Thelieart 
is  the  son  of  the  liver,  the  son  of  the  heart  is  the  stomach,  its  friend 
the  spleen,  its  enemy  the  kidney;  red  is  its  color,  si 
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it  receives  at  mid-day  (Welch).  Other  things  being  equal,  the 
fantastic  number-lore  of  Chinese  physiology  is  no  more  con- 
temptible than  the  numerical  system  of  Galen,  which  occupied  the 
attention  of  Eiiropean  physicians  for  no  less  than  1700  years.  But 
with  such  inadequate  knowledge  of  human  structure  and  function 
there  could  be  very  little  surgery,  particularly  among  a  people 
whose  religious  convictions  were  against  the  drawing  of  blood  or 
the  mutilation  of  the  body.  Castration  is  the  only  operation 
they  perform,  and,  while  they  use  dry  cupping  arid  massage,  they 
do  not  resort  to  venesection,  but  substitute  the  moxa  and  acupunc- 
ture. The  moxa,  introduced  into  fluropean  practice  in  the  seven- 
teenth century,  consists  of  little  combustible  cones  which  are  apphed 
all  over  the  body  and  ignited.  Acupuncture  is  the  pricking  of  the 
body  with  needles,  coarse  or  fine,  which  are  sometimes  twisted  in 
the  stretched  skin.  Both  procedures  are  employed  for  purposes  of 
counter-irritation  in  gouty  and  rheumatic  disorders.  Practice  in 
acupuncture  is  obtained  by  puncturing  the  strategic  holes  of 
election  on  bronze  images  over  pieces  of  paper  (Cowdry).  The 
Chinese  were  wonderfully  clever  at  massage  and  were  the  first  to 
employ  the  blind  as  masseurs.  They  were  early  acquainted  with 
identification  by  finger-prints  (dactyloscopy).  Chinese  pathology 
is  characterized  by  an  excessive  amount  of  detail;  for  example, 
10,000  varieties  of  fevers  or  14  kinds  of  dysentery.  In  diagnosis 
they  attach  great  importance  to  the  pulse,  the  varieties  of  which 
are  minutely  subdivided  and  investigated  by  touching  different 
parts  of  the  radial  artery  of  either  hand  with  the  fingers,  after  the 
fashion  of  striking  the  keys  of  a  piano.  In  this  way,  six  sets  of 
pulse-data  are  elicited,  which  are  connected  with  the  different 
organs  and  their  diseases.  Michael  Boym,  a  Jesuit  missionary  in 
China,  first  wrote  on  Chinese  pulse-lore  (1666),  giving  plates  rep- 
resenting their  peculiar  mode  of  feeling  the  pulse.  His  work  was 
resurrected  and  published  by  the  physician-botanist,  Andreas 
Cleyer  (1686).  In  his  own  compilation  (1682),  Cleyer  gives  wood 
cuts  illustrating  the  Chinese  doctrine  of  the  pulse  and  the  semei- 
ology  of  the  tongue,  also  thirty  plates  of  Chinese  anatomy,  and 
other  phases  of  medical  sinology.  The  Chinese  materia  mcdica  is 
unusually  extensive  and  includes  such  well-known  drugs  as  gin- 
seng, rhubarb,  pomegranate  root,  aconite,  opium,  arsenic,  sulphur, 
and  mercury  (for  inunction  and  fumigation  in  syphilis),  and  many 
disgusting  remedies,  such  as  the  parts  or  excreta  of  animals. 
Millions  of  dollars  are  spent  annually  on  drugs.  At  a  famous  drug- 
store in  Peking,  300  years  old,  it  is  said  that  $1000  worth  of 
native  drugs  are  sold  daily  (Cowdry).  Syphihs  in  China  is  said 
to  go  back  to  the  Ming  dynasty  and  references  to  gonorrhea  are 
attributed  to  Huang-ti.    The  Hai  Yuan  Lu,  the  official  Chinese 
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text-book  of  forensic  medicine  for  hundreds  of  years,  contaiiiB 
many  empirical  observations  on  poisons  (Wu  Lien-Teh).  The 
ancient  Chinese  knew  of  preventive  inoculation  against  smallpox, 
which  they  probably  got  from  India.  Amiual  statistical  records 
of  disease  were  already  established  in  the  Chon  Li  (1105  B.  C), 
good  hygienic  precepts  were  advanced  in  another  book  of  700 
B.  C,  and  the  /  Chin  Chittg  is  a  well-known  manual  of  physical 
culture,  with  illustrations.  The  plan  of  eating  only  cooked  food, 
the  sensible  costume  of  cotton  and  silk,  the  characteristic  adapta- 
tion of  their  architecture  to  cUmate,  all  show  the  good  common 
sense  of  the  Chinese  in  these  matters.  But  the  infectious  diseases 
are  not  yet  notifiable,  so  that  scarlatina  and  smallpox  sweep  away 
thousands.  During  the  Manchurian  epidemic  of  plague  (1910-11), 
strategic  centers  were  established  along  the  main  railway  lines  in 
North  China  and  have  availed  to  keep  the  disease  out  in  the  last 
five  years.  This  is  also  true  of  the  systematic  rat-proofing  of 
houses  in  Shanghai.' 

Modem  medicine  has  been  developed  in  China  through  the 
hospitals  and  medical  schools  established  by  the  foreign  mission- 
aries, through  similar  institutions  established  by  the  govertunents 
of  Great  Britain  (Hong  Kong),  Germany  (Shanghai,  Tsingtau), 
France  (Canton),  Japan  (Peking,  Shanghai,  Hangkow,  Mukden), 
by  the  China  IMedical  Board  of  the  Rockefeller  Foundation 
(Peking),  and  by  the  Chinese  government. 

There  are  now  26  medical  schools  in  China,  the  best  of  which  bi«  the 
Peking  Union  Medical  CoUege  (Rockefeller  Foundation),  the  Medical  De- 

Sutment  of  the  University  of  Hong  Kong,  the  Japanese  Medical  School  at 
lukden  and  the  Army  and  Naval  Medical  Schools  at  Peking  and  Tientsin 
reapectivdy.' 

The  originator  of  medical  nuBaions  in  China  was  Dr.  Peter  Parker  [1804- 


iS],  a  Yale  graduate,  who  founded  the  Ophthalmic  Hospital  at  Canton  (1835) 
md  made  the  unique  collection  of  Chinese  surgical  paintings  now  in  Yale,' 
President  Charles  W.  Eliot^  in  a  tour  of  Ohinaj  stated  that  the  most  urgent 


need  of  its  millions  was  medical  education.  To  him  was  mainly  due  the  founda- 
tion of  the  Harviud  Medical  School  of  China,  the  equipment  of  which  was 
taken  over  in  1916  by  the  Rockefeller  Foundation,  along  with  the  medical 
establialiment  of  the  University  of  Nanking.  In  1916  the  oomerslone  of  the 
Hunan- Yale  Medical  School  was  laid.  The  Chinese  government  has  a  National 
Medical  College  at  Peking,  the  schools  of  military  and  naval  medicine  men- 
tioned, and  five  provincial  schools.  The  Japanese  Medical  School  at  Mukden, 
while  actually  owned  by  the  South  Manchuria  Railway,  is  under  strict  govern- 
mental control,  has  a  full-time  staS,  and  publishes  annual  researches.  The 
Rockefeller  Foundation  has  spent  seven  million  dollars  on  the  Peking  UnioD 
Medical  College  alone  (1920).  This  establishment,  with  its  splendid  build- 
ings, is  destined  to  be  the  nucleus  of  advanced  medical  teaching  in  China. 
The  deficiencies  in  Chinese  medicine  being  mtunly  due  to  adherence  to  the 
stationary  and  fantastic  scheme  of  Chinese  anatomy,  the  sensible  course  has 

<  Wu  Lien-Teh:  Nat.  Med.  Jour.,  China,  Shanghai,  1916,  ii,  32-36. 

'E.  V.  Cowdry:  Anat.  Rec.,  Phila..  1921,  xix. 

•  C.  J.  Bartlett:  Jour.  Am.  Med.  Assoc.,  Chicago,  1916,  Imrii,  407-411. 
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been  taken  <A  laying  a,  firm  foundation  for  instruction  in  this  basic  diiicipline. 
Progreaa  ie  (ilow,  owing  to  the  prcpoDderance  of  lecture  hours  in  most  of  tht^ 
schools,  the  difficult}'  in  obtaining  mat«rial  for  dissection,  and  the  impression 
which  eeems  ta  prevail  in  the  provincial  schools  that  what  ih  to  be  taught  b> 
practice  of  medicine  and  surgery  and  not  the  fundamental  sciences  upon  which 
modem  medicine  is  based.  There  is,  further,  the  iiUrantigeance  and  distrust 
of  the  native  population,  lack  of  funds  on  the  part  of  the  government,  and  a 
conviction  of  forty  centuries'  standing  that  medicine  is  a  poor  fifth-rate  occu- 
pation. Student  att«ndaDce  is  nlcnder,  the  matriculating  clasHea  at  the  26 
medical  schools  not  being  more  than  600  annually  for  a  population  of  millions. 
The  National  Medical  .Association  of  China  had  its  first  meetings  in  Shanghai 
on  February  7-12,  1916.  The  Anatomical  and  Anthropological  Association 
o[  China  held  its  first  meeting  at  Peking  on  February  26,  19^.' 

The  Japanese  are  noted  for  their  remarkable  power  of  assimi- 
lating the  culture  of  other  nations,  and,  before  they  came  in  con- 
tact with  European  civilization,  their  medicine  was  simply  an  ex- 
tension of  Chinese  medicine.  Up  till  96  B.  C.  the  healing  art  in 
Japan  was  passing  through  the  mythical  phases  common  to  all 
forms  of  early  medicine.'  Disease  was  supposed  to  be  caused  by 
divine  influence  (KamiruMw-ke),  by  devils  and  evil  spirits  or  by 
spirits  of  the  dead.  Two  deities,  with  particularly  long  names, 
presided  over  healing,  which  was  further  helped  out  by  prayers 
and  incantations,  and  at  a  later  period,  by  internal  remedies, 
venesection,  and  mineral  baths.  The  period  96  B.  C.-709  A.  D, 
marks  the  ascendancy  of  Chinese  medicine,  which  was  introduced 
by  way  of  Corea.  The  practitioners  and  teachers  were  priests. 
Pupils  were  sent  to  China  at  government  expense,  and  by  702 
A.  D.  there  were  native  medical  schools,  with  seven-year  courses 
in  internal  medicine  and  shorter  periods  for  the  other  branches. 
The  students  were  made  ishi  or  doctors  after  passing  a  final  ex- 
amination in  the  presence  of  the  Minister,  and  women  were  oc- 
casionally trained  as  midwives.  During  the  succeeding  periods 
(710-1333),  called  the  "Kara,"  "Heian,"  and  so  on,  after  the 
names  of  the  different  capitals  of  Japan,  the  influence  of  the 
Chinese  priest-healers  was  still  dominant,  with  some  advances  in 
surgical  procedure,  such  as  suturing  intestinal  wounds  with  mul- 
berry fiber  or  couching  a  cataract  with  needles.  In  758,  a  hospital 
for  the  indigent  sick  was  erected  by  Empress  Komyo.  The  oldest 
Japanese  medical  book,  the  Ishinho,  written  by  Yasuhori  Tambu 
in  982,  describes  these  sui^cal  novelties,  and  also  records  the 
existence  of  lying-in  hospitals  and  isolation  houses  for  smallpox 
patients.  During  the  medieval  period,  personal  observations  of 
clinical  cases  were  recorded.    The  moxa,  acupuncture,  and  many 


>Cowdry:  Op.  eil. 

■  Most  of  thene  details  are  taken  from  Y.  Fujikawa's 
Medizin  in  Japan,"  Tokyo,  1811.  See,  also.  Lion  Ardouin's 
18S4). 
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of  the  Chinese  herbal  or  mineral  remedies  were  in  vogue  and  ma.*- 
aage  was  delegated  to  the  bhnd  as  a  suitable  occupation.  A  strik- 
ing contribution  of  the  ancient  Japanese  to  therapeutics  was  their 
use  of  red  hangings  in  the  treatment  of  smallpox,  the  remedy 
afterward  employed  by  John  of  Gaddesden  and  Finsen.  The  first 
Portuguese  ship  touched  Japan  in  1M2,  and  with  the  arrival  <rf 
St.  Francis  Xavier  in  1549  begins  the  rise  of  European  influences. 
The  physicians  who  came  with  him  and  with  the  later  mission- 
aries—there was  a  Catholic  church  at  Kyoto  in  1568 — treated 
the  sick  gratuitously,  did  surgical  work,  founded  hospitals,  and 
planted  botanic  gardens.  After  the  expulsion  of  the  missionaries, 
two  of  their  Japanese  pupils  settled  at  Sakai  and  founded  a  school. 
The  Dutch  traders  came  in  1597  and  their  ship's  surgeons  also 
exerted  some  influence.  A  translation  of  Ambroise  Park's  works 
was  made  in  the  seventeenth  century,  but  the  importation  of 
European  books  was  forbidden  until  the  year  1700,  after  which  time 
translations  of  Boerhaave,  Van  Swieten,  Heiater,  and  other  writers 
|}cgan  to  appear.  Vaccination  was  introduced  by  Mohnike  in 
1848.  The  medical  school  foimded  by  the  Dutch  phj-sicians  at 
Yeddo  in  1857  passed  into  the  hands  of  the  government  in  1860 
and  became  in  time  the  present  University  of  Tokyo.  The  modem 
or  Meiji  period  of  Japanese  medicine  begins  with  the  year  of 
revolution,  1868,  and  its  distinctive  feature  is  the  rise  of  German 
influences.  The  univeraities  and  medical  academies,  the  state 
examinations,  the  medical  societies  and  medical  journals,  are  all 
copied  after  German  models,  and  the  ablest  Japanese  medical 
men  of  today — Shiga,  Kitasato,  Noguchi,  Hata— have  received 
their  education  and  training  in  Germany.  This  influence  has 
persisted,  even  since  the  outbreak  of  the  pan-European  war, 
German  is  still  the  language  of  science  in  Japan,  and  religious 
ceremonies  arc  still  held  at  the  little  shinto  shrine  dedicated  to 
the  memory  of  Koch, 

To  sum  up  what  is  due  to  Oriental  medicine,  the  Babylonians 
specialized  in  the  matter  of  medical  fees,  the  Jews  originated  medi- 
cal jurisprudence  and  public  hygiene  and  ordained  a  weekly  day 
of  rest,  the  Chinese  introduced  anthropometry,  linger-pnnts, 
massage  (osteopathy),  ocupuncture,  the  moxa  and  many  drugs, 
and  the  Hindus  demonstrated  that  skill  in  operative  surgery 
which  has  been  a  permanent  possession  of  the  Aryan  race  ever 
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GREEK  MEDICINE 
I.    Before  Hippocrates 

The  Greeks  were  a  Sammelvolk,  a  composite  people,  and  their 
diverse  elements — Ionian,  Thesealian,  Arcadian,  Achaian,  ^^lian, 
Dorian — gave  them  the  self-willed  independence,  the  restless  in- 
dividuality, of  a  mountaineer  and  sea-faring  race,  traits  which 
were  at  once  the  secret  of  their  greatness  and  their  downfall.  The 
physical  geography  of  insular  and  peninsular  Greece,  with  its  deep 
coastwise  indentations  and  abrupt  mountain  walls,  isolated  the 
whole  country  and  its  separate  states  in  a  way  that  made  at  once 
for  int«nse  local  patriotism,  and  at  the  same  time  gave  the  cultural 
advantages  of  abundant  maritime  intercourse  with  other  nations, 
while  such  grandeur  in  external  nature  could  only  inspire  the  lofti- 
est freedom  of  mind  and  spirit.  Yet  this  very  freedom  of  thoiy^bt 
prevented  Greece  from  becoming  a  nation  in  the  end,  for  her  peo- 
ple were  too  diverse  in  racial  strain,  pulled  too  many  different 
ways,  to  become  permanently  united.  Greek  history  is  the 
history  of  several  states,  and  these  city-states  "were  too  wilful  to 
combine."' 

In  the  time  of  Grote,  Greek  history  b^an  with  the  first  Olym- 
piad (776  B,  C.),  Today,  the  origins  of  Greek  civilization  go  back 
to  at  least  3400  B.  0.,  and  are  found  outside  the  Greek  peninsula. 
SchUemann  uncovered  the  plains  of  Troy  in  1870-73,  and  imveiled 
the  iEgean  civilization  of  Mycense  and  Tiryns  (1600-1200  B.  C.) 
in  1876-84,  The  Minoan  civihzation  of  Crete,  which  goes  back  to 
Neolithic  man,  was  revealed  in  the  excavations  of  Sir  Arthur 
Evans  in  1894-1908.  These  investigations^  go  to  show  that  Crete, 
"a  kind  of  half-way  house  between  two  continente,"  independent 
of  the  Eurasian  and  Eurafrican  cultures,  was  the  startit^  point  of 
European  civilization. 

The  earljf  Minoan  culture  (3400-2000  B,  C),  contemporaneous  with  the 
early  dynasties  of  Egypt,  the  excavations  lyina  over  Neolithic  strata  which  go 
back  to  9000  B.  C,  is  characterized  by  polished  stone  axes,  finely  burnished 
pottery,  steatopy^us  female  figures  of  clay,  with  pronounced  breasts,  like 
those  of  Aurignacian  woman,  with  perhaps  evidences  of  the  worship  of  the 

'  Sir  T.  Clifford  Allbutt:  "Science  and  Mediieval  Thought,"  London,  1901, 
p.  21. 

*  See  Sir  A.  Evans:  Reports  of  Excavations,  1900-190S  in  Ann.  Brit. 
School,  Athens,  1900-1908,  patsim.  ALw  his  "Prehistoric  Tombs  of  KnosBos" 
(1906),  BiKi  Science,  N.  Y.,  1916,  n.  b.,  xliv,  399;  448. 


sdbvGoOgIc 


i 


72  BISTORT    OF   UEDICINE 

Magna  Mater,  or  Great  Mother  of  the  Matriarchate,  with  the  divine  d 
hiuband.  In  the  Middle  Miaoan  Period  (2000-1S50  B.  C),  correepoDding 
the  twelfth  Egyptian  dynasty,  polychrome  decorations,  fine  faienoe 
paint«d  sherds  abound,  some  specimens  of  which  were  found  hy  FUn 
Pctric  among  twelfth  dvnasty  remains  at  Kahun  in  the  Fayum.     Tlie 

Minoan  Period  (1850-1400  B.  C),  correaponding  with  the  Hykaos  period ^ 

the  New  Empire  in  E^ypt,  is  best  represented  by  the  palacea  excavated  at 
KnoHSOH  and  Hagia  TViada,  The  Kno«sian  palace  (the  Cretan  Labyrinth)  il 
a  atat«ly,  many-storied  structure,  with  winding  corridors  and  subtemiMiHI 
poasa^,  elaborate  domestic  sirangemeDtB  and  the  best  sanitation,  includillg 
ingenious  devices  for  ventilation,  water-ways  for  drainage,  cannon-ahi^Md 
terra  cotta  piping,  and  latrines  which,  in  construction,  excel  anything  of  the 
hind  before  the  nineteenth  century.'  The  corridora,  landings  and  ^ortiooa 
are  decorated  with  high  reliefs  in  qtmo  duro  and  aiuniat«d  waU-pamtinA 
representing  groups  of  court  ladies  in  curiously  modem  jackets,  fashionaCM 
roDcs,  with  t«rraced  flounces,  and  gloves.  The  naturalistic  faience  images  of 
the  Mother  Goddess  and  her  female  votaries,  represent  her  chthonic  (eitrtUy) 
aspect,  with  serpents,  a  tightly-waisted  figure,  with  the  neolithic  beU-ahi^ied 
gown,  of  approved  modem  cut. 

Gigantic,  ornate  amphorte  for  oil,  fresco-paintings  of  bull-fighU,  with  male 
and  female  toreadors  (whence  the  Athenian  legend  of  the  Minotaur),  a 
gaming-board  of  gold-plated  ivory,  a  shrine,  with  cult  objects  and  offertoiy 
vessels  in  place,  a  gypsum  throne  of  Gothic  aspect,  evidence  the  highly  spedat 
ised  culture  of  Knoasos. 

In  the  jEgean  or  Mycena»n  culture  revealed  by  Schliemann,  there  is  tlw 
same  skill  in  ceramics  and  sculpture,  freeco-paintiiig  and  ornamentation,  the 
same  massive  architecture,  as  in  the  Lion's  Gate  at  Mycen^.  The  aniconie 
stage  of  worship  of  trees  and  pillars  is  succeeded  bv  the  cult  of  the  Great 
Mother,  with  the  chthonic  snakes  or  uranic  doves,  Shaft-burial  of  the  dead 
in  cysts  sunk  in  rock  was  followed  by  beehive  tombs.  The  Mycensan  culture 
is  probably  Bynchronous  with  the  Pelasgian,  and  the  poet-Mycentean  culture 
of  the  Homeric  period  shows  Minoan  influences.  In  place  of  the  round  shield 
and  armor  of  the  Homeric  Greeks,  the  Minoan  and  Mycensan  peoples  used 
shields  covering  the  whole  body,  and  their  ornaments  are  of  the  Bronze  Age. 
The  Homeric  Greeks  used  iron  weapons  and  cremated  their  dead.  Their 
Olympian  Gods  are  not  found  in  the  Minoan  and  Mycensan  periods. 

Of  the  early  achievements  of  the  historic  Greeks,  the  Hellenee, 
Thucydides  himself  saya,  at  the  beptininfi;  of  his  history,  that 
"they  were  no  Rreat  thinjpi."  He  points  out  that  ancient  Hellas 
had  no  settled  population,  wars  and  factions  keepinf;  the  people 
in  a  state  of  constant  migration,  so  that  "the  richest  soils  were 
always  the  most  subject  to  chanire  of  masters."  Under  conditions 
like  these,  a  restless,  athletic,  warlike  and  sea-faring  people  were 
developed  whose  chief  interests  were  the  active  lives  they  led  and 
the  influence  exerted  upon  their  affairs  by  the  gods  of  their  worship. 

As  Walter  Pater  has  so  charmingly  set  forth,  in  his  studies  of 
Dionysus  and  "Hippolytus  \'eiled,"  it  is  a  common  error  to  sup- 
pose that  the  ancient  Greeks  everywhere  worshiped  the  same  Pan- 
theon of  gods.  In  point  of  fact,  as  being  a  divided  people,  the 
Hellenes  of  the  mountains,  the  coast,  the  valleys,  fanns  and  river- 
sides had  each  a  separate  religion  of  their  own,  the  whole  forming, 

1  Crete,  Brit.  Med.  Jour., 
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of  course,  an  essential  polytheism,  in  that  every  little  clan  or  village 
community  worshiped  its  special  god,  at  the  same  time  paying  a 
vague  general  reverence  to  the  greater  gods.  Thus,  Demeter  was 
the  special  divinity  of  those  who  hved  on  farms  and  among  coin- 
fields,  Dionysus  of  those  who  cultivated  vineyards,  Poseidon  of 
those  who  dwelt  by  the  sea,  Pallas  Athene  of  the  Athenians, 
while  the  leaser  gods  had  each  a  particular  locality  where  their 
worship  was  a  cult.  "Like  a  network  over  the  land  of  gracious 
poetic  tradition,"  says  Pater,  "the  local  religions  had  been  never 
wholly  superseded  by  the  worship  of  the  great  national  temples,"' 
Thus  we  find,  at  the  start,  that  there  were  many  tutelary  divini- 
ties of  medicine  among  the  Greeks,  with  overlapping  or  inter- 
changeable functions  in  different  places.  The  Greeks,  as  Pater 
says,  had  not  a  rel^on,  but  reliffions,  "a.  theology  with  no  central 
authority,  no  link  on  historic  time,  liable  from  the  first  to  an  un- 
observed trausfonuation."  Thus,  Artemis  (Diana),  Demeter 
(Ceres),  Hermes  (Mercury),  Hera  (Juno),  Poseidon  (Neptune), 
Dionysus  (Bacchus)  were,  all  of  them,  patron  gods  and  goddesses 
of  the  healing  art,  and  were  able,  at  need,  to  produce  disease 
themselves.  In  the  Hippocratic  treatise  "On  the  Sacred  Disease," 
we  read  of  epileptics  that 

"if  they  imitate  a  goat,  or  grind  th«r  t«eth,  or  if  their  right  aide  be  con- 
vulsed, they  Bay  that  the  mother  of  the  gods  (Cybele)  ie  the  cause.  If  they 
speak  in  a  sharper,  shriller  tone,  the^  liken  this  stat«  to  a  horse  and  say  that 
Poseidon  is  the  cause.  .  .  .  But  if  foam  be  emitted  by  the  moulh  and  the 
patient  kick  with  his  feet,  Ares  (Mars)  gets  the  blame.  But  terrors  whidi 
happen  during  the  nii^t,  and  fevers,  and  delirium,  and  jumpings  out  of  bed, 
and  frightful  apparitions,  and  fleeing  away — all  these  they  hold  ta  be  the  plots 
uf  Hecate,  and  the  invaaions  of  the  Heroes,  and  use  purifications  and  incanta- 
tions, and,  as  appears  to  me,  make  the  divinity  to  be  most  wicked  and  impious." 
Thus,  as  appears  from  the  deprecating  Hippocratic  allusion  to  Hecate, 
there  existed,  apart  from  the  cult  of  the  Olympian  ^ods,  a  darker,  obscurer  cult, 
namely,  the  medical  magic  associated  with  the  ntual  of  propitiating  the  so- 
called  chtbonion  deities  dl  the  earth  and  the  underworld.  This  was  again  not  s 
general  belief,  but  confined  to  distinct  localities,  vaguely  including  the  cults  td 
the  celestial  gods  in  their  ancient  chthonic  aspect,  the  cave  gods,  deified  heroes, 
heroized  physicians  (Heroi  latroij  and  the  perturbed  spirite  of  the  dead.  Tbt 
sacrificial  ntee  were  conducted  m  the  witching  hours  before  dawn  and  the 
deities  invoked  were  never  addressed  directly  by  name,  but  pkrw  liiulo,  with 
flattering  appellations.  The  references  to  chthonic  deities  in  the  Greek  authors 
are  therrfore  obscure.  In  the  Greek  Pantheon,  the  peater  j;***!*  are  idenli- 
ciil  with  Frazier's  "Spirits  of  the  Com  and  the  Wild,"  Hades  (Aidoneua, 
Pluto),  also  styled  "Zeus  Katachthonius,"  Demet«r  chthonia  (the  Cotd 
Mother)  and  Persephone  (Kore),  goddess  of  death  and  the  "poppied  sleq>." 
Hermes  Psyehopompos,  of  the  golden  wand  and  sandals,  the  conductor  of  soub 
to  Hades  (Odyssey  XXIV,  1),  Cerberus,  Hecate,  the  Erinnyes  and  all  other 
malevolent  spirits,  were  associated  with  this  cult,  and  coordinate  with  it 
was  the  ritual  of  propitiating  or  invoking  the  departed  spirits  of  the  dead,* 

'  Pater:  "Hippoiytus  Veiled,"  op.  cit.,  p.  162. 

>  E.  Rohde:  Psyche,  3.  Aufl.,  Tubingen  &  Leipzig,  1003,  i,  204  and  TUS, 
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Apart  from  the  purely  religiouH  ritual  of  the  xOii-ai  and  the  cult  of  the  dead, 
there  arose  an  esoteric  ritual  therapy,  derived  from  the  circumstance  that  thetie 
dark  powers  controlled  not  only  truitfulneBs  of  the  earth  and  in  man,  but  could 
inflict  or  avert  diBease,  insanity  or  death.  Infernal  deities,  thiiBting  for  the 
blood  of  human  sacrifice,  they  were  feared  for  their  power  of  wreaking  evil  in 
the  shape  of  insaniti^,  enilcpHy,  hysteria  and  other  major  neuroMes.  This 
archaic  neuroloKV  is  implicit  in  all  the  Greek  poets,  dramatists  and  philos- 
ophers. Thus  Plato  (Phffidrus,  244)  speaks  of  insanity  an  due  to  "ancient 
wrath,"  which  RiAde  interprets  an  the  anger  of  departed  souls.  Prc-Hip- 
pocratic  medicine  was  entirely  propiostic  and  prophylactic.  Prophylactic 
medicine  was  threefold:  (1)  Apotropaic,  depiKned  to  atierl  disease'  by  ritual 
sacrifice;  (2)  Hilastic,  desipned  to  atori  disease  by  rites  of  propitiation  or 
atonement:  (3)  Cathartic,  designed  to  cast  out  disease  from  the  body  by  rites 
of  lustration  (purification).  Disease,  once  in  the  body,  was  regarded  as  a 
miasm,  contaminatioD  or  taboo  cast  upon  the  soul  by  angered  infernal  goda 
and  spirits.  The  chthonian  animals  and  plants,  sacred  to  these  deitieH,  and 
employed  in  lieu  of  human  sacriGce  to  propitiate  them,  came  to  have  asso- 
ciative remedial  functions,  whether  for  purification  from  the  stifima  or  as 
connected  with  the  rite  of  communion  or  eating  the  god,"  in  the  form  of  the 
parts  of  animals,'  sacrificial  cakes  or  incense  plants  dedicated  to  their  worship. 
The  ashes  and  rejects  of  sacrifice  {kalharmala)  formed  a  kind  of  sacmd  phar- 
macop<Eia,  sometunes  distribute  among  the  worshipers  and  eaten  by  them, 
as  in  the  Asclepieia.  Of  the  innumerable  medicinal  simples  and  animal 
remedies  recommended  by  Galen,  Dioscorides  and  Pliny,  it  is  obvious  that 
but  few  have  any  pharmacologic  rationale  in  ,the  laboratory  Ben.<te.  Kach 
chthonian  remedy  became  an  open  secret,  justified  by  its  mytholofpc  associa- 
tions. Some  simples  are  even  described  by  Dioscorides  and  Phny  as  the 
"blood"  of  different  gods  and  chthonian  animals.  But  even  as  the  drug 
(v^iiaior)  was  sacred  in  a  good  and  a  bad  sense,  through  its  relation  to  the 
chthonian  idea  of  atonement  or  catharsis  by  means  of  a  sacrificial  scapegoat 
(^npiiojiit),  so  this  empirical  therapy  became  detached  from  the  prif^tly 
therapy  of  the  temples,  and  its  secret  practitioners  were  regarded  as  magicians. 
The  careful  study  of  Max  H5fler  shows  that  the  modem  theory  of  animal 
remedies  did  not  originate  with  the  Greeks,  but  with  the  doctrine  of  siidiatures 
(.^imi^Mi  nmilibu»'\.  From  an  analysis  and  tabulation  of  1254  ancient  organo- 
therapeutic  prescriptions,  Hofler  shows  that,  except  in  the  case  of  the  liver, 
spleen  and  heart  (all  worthless),  parts  of  the  animal  body  were  never  employed 
exclusively  to  h«il  diseases  of  the  same  parts,  but  in  the  most  varied  and 
capricious  way,  depending  upon  the  tenets  of  the  chthonian  cult.'  Ancient 
Gredc  organotherapy  was  "homeopathic  magic"  in  the  folklore  sense,  but  by 
no  means  isotherapy,  in  the  sense  of  "like  cures  like." 

The  chief  god  of  healing  in  the  Greek  Pantheon  was  Apollo, 
commonly  called  Alexikakos  (the  averter  of  ills),  whose  far-darting 
arrows  visited  plagues  and  epidemics  upon  mankind  and  who  could, 
at  need,  avert  them.  He  was  also  the  god  of  purity  and  well- 
being  in  youth,  and,  as  Homer  relates,  the  physician  to  the  Olym- 
pian gods,  whose  wounds  or  diseases  he  cured  by  means  of  the  root 
of  the  peony.  Hence  his  name  "Piean,"  and  the  epithet  "sons  of 
P«an,"  as  applied  to  physicians.  Legend  relates  that  a  knowledge 
of  medicioe  was  communicated  by  Apollo  and  hia  sister  Artemis  to 
the  Centaur  Chiron,  the  son  of  Saturn.    As  one  skilled  in  music 

'  Frazer'  "The  homeopathic  magic  <rf  a  flesh  diet,"  Spirits  of  tiie  Com 
and  the  WUd,  1912,  ii,  138-168. 

■  M.  Hdfler:  Die  volksmedizinische  Organother^ie  und  ihr  Verhiltniss 
turn  KultopTer,  Stuttgart,  1908. 
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and  sui^ery  and  especially  versed  in  ancient  lore,  Chiron  was  en- 
trusted with  the  rearing  and  education  of  the  heroes  Jason,  Her- 
cules, Achilles,  and,  in  particular,  iEsculapius,  the  son  of  ApoUo 
by  the  nymph  Coronie.  As  Pindar  sings,  in  his  third  Pythian 
ode,  lEsculapius  became  so  proficient  in  the  healing  art  that  Pluto 
accused  him  of  diminishing  the  number  of  shades  in  Hades,  and  he 
was  destroyed  by  a  thunderbolt  of  Zeus.  After  his  death  he  be- 
came an  object  of  worship,  and  the  t«mples  of  his  cult  were  the 
famous  Asclepieia,  of  which  the  most  celebrated  were  those  at  Cos, 
Epidaurus,  Cnidus  and  Pergamus.  These  temples,  commonly 
situated  on  wooded  hills  or  mountain 
sides,  near  mineral  springs,  became 
popular  sanitaria,  managed  by  trained 
priests  and,  in  intention,  not  unlike 
the  health-resorts  of  modem  times. 
The  patients  were  received  by  the 
physician-priests,  who  stirred  their 
imaginations  by  recounting  the  deeds 
of  ifDsculapius,  the  success  of  the 
temple  treatment  and  the  remedies 
employed.  After  appropriate  prayCTS 
and  sacrifice,  the  patient  was  further 
purified  by  a  bath  from  the  mineral 
spring,  with  massage,  inunction  and 
other  methods,  and,  after  offering 
up  a  cock  or  ram  before  the  image 
of  the  god,  was  inducted  into  the 
special  rite  of  "incubation"  or  the 
temple-sleep.  This  consisted  in  ly- 
ing down  to  sleep  in  the  sanctuary, 
where  during  the  night,  the  priest, 
in  the  guise  of  the  god,  presented 
himself  before  the  patient  to  ad- 
minister medical  advice,  if  he  hap- 
pened to  be  awake.  If  he  slept,  as  was  usually  the  case,  the 
advice  came  in  a  dream,  which  was  interpreted  afterward  by 
the  priests,  who  then  prescribed  catharsis,  emesis,  blood-letting 
or  whatever  remedies  seemed  appropriate.  If  the  treatment  was 
successful  and  the  patient  cured,  he  then  presented  a  thank- 
offering  to  the  god,  usually  a  model  of  the  diseased  part  in  wax, 
silver  or  gold,  while  a  votive  tablet  giving  the  history  of  his  case 
and  its  treatment  was  suspended  in  the  temple. 

The  whole  rit«  of  incubation  has  been  focctioualy  described  in  the  "Plutua" 
of  Aristophanes,  and  in  more  elevat«d  and  dignified  Btyle  in  the  third  ohapUc 
of  Walter  Pater's  romance  of  Roman  antiquity,  "MariUB  the  EfAoiXtta." 
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The  votive  tableta  in  the  Asclepieia  at  Cos  and  CniduB  became  the  permanent 
clinical  records  of  the  Coan  and  Cnidian  Schools  ol  Medicine,  of  the  first  of 
which  Hippocrates  was  himself  a  pupil.  The  Greek  traveler  Pausanias 
noticed  six  of  these  votive  columns  when  he  viaited  the  temple  at  Epidaurus 
about  150  A.  D..  and  two  of  them  were  excavated  id  recent  times  by  Cawadias. 
Engraved  upon  these  last  were  about  thirty  clinical  cases,  givinEJ;he  names  of 
the  patients,  their  bodily  ills  and  what  was  done  for  them.  The  details  of 
symptoms  and  treatment  arc  very  meager.  In  most  cases  it  sufficed  if  the  god 
anointed  the  patient  in  his  sleep  or  if  one  of  the  aacred  dogs  or  snakes  in  the 
temple  hcked  the  diseased  part.  One  patient  came  with  four  fingers  of  his 
hand  paralyzed,  another  was  bUnd  of  one  eye,  another  had  carried  a  spear- 
point  m  bis  jaw  for  six  years,  another  had  an  ulcer  of  the  stomach,  uioUier 
empyema,  another  was  infested  with  vermin.  All  were  reported  as  cured.' 
These  fragmentary  case-histories,  none  of  them  convejdng  any  medical  infor- 
mation ofpositive  value,  are  sometimes  supposed  to  have  been  the  starting- 
point  of  the  Hippocratic  descriptions  of  disease. 

Many  antique  images,  in  marble  or  terra  cotta,  exist,  repre- 
senting different  parte  of  the  body.  These  may  be  ex  voto  objects, 
for  suspension  in  the  temples,  or  simple  plastic  figurations  of  normal 
aoatomy.  Those  representing  coils  of  intestines  (in  the  Schhe- 
mann  collection,  Athens  or  the  Museo  dei  Termi,  Rome),  the  chest, 
with  ribs  (Vatican),  or  the  situs  viscerum  (Vatican),  are  life-like 
enoi^h  to  be  simple  examples  of  anatomic  illustration  in  three 
dimensions,  with  or  without  didactic  intention.*    - 

Among  the  legendary  children  of  jEsculapius,  by  his  wife, 
Epione,  were  his  daughters  Hygieia  and  Panacea,  who  assisted  in 
the  temple  rites  and  fed  the  sacred  snakes.  With  the  ancient 
Greeks,  as  with  the  Egyptians,  Cretans  and  Hindus,  the  serpent 
was  venerated  as  the  companion  of  many  gods  or  the  favorite 
chthonian  shape  in  which  they  sometimes  appeared,  as  in  the  cases 
of  the  Minoan  snake-goddess  {Magna  Mater)  and  Zeus  Meilichios. 
In  his  uranic  aspect,  .lEsculapius  is  commonly  represented  as  a 
handsome  Jove-like  figure,  always  attended  by  the  sacred  snake 
entwined  around  a  rod,  a  miniature  Omphalos,  hke  that  of  the 
temple  of  Apollo  at  Delphi — a  plastic  expression  of  his  iatromantic 
gift — and  a  grotesque,  childish  figure  (like  a  tiny-hooded  monk  or 
MUnchener  Kindl)  called  Telesphorus,  the  god  of  convalescence.* 
Of  the  sons  of  ^sculapius,  two,  Machaon  and  Ppdahrius,  are  men- 
tioned in  Homer's  Catalogue  of  the  Ships  as  leaders,  commanding 
thirty  vessels  and  "good  physicians  both."  .^sculapius  is  him- 
self referred  to  in  the  Iliad  as  a  real  chieftain  of  "nieasaiy  who 

>  For  further  details,  see  E.  T.  Withington,  "Medical  History,"  London, 
1894,  Appendix  ii  (pp.  370-397). 

>  See  E.  HoUfinder:  Plastik  und  Medizin,  Stuttgart,  1012. 

'  Telesphorus  appears  in  the  statues  of  £sculapius  in  the  Villa  Borghese 
and  Palazzo  Massimo  (Rome),  in  the  ivory  placque  in  the  liverpocd  Museum, 
and  in  coins  of  Apamea  and  Nic»a.  In  certain  EWtem  coins  he  is  transformed 
into  a  cupping  glass  of  mushroom  shape.  See  L.  Schenk:  De  Tdeephoro  deo 
(Gottingen  dissertation,  IS8S),  and  E.  HoUfindca-:  Plastik  und  Medizin, 
Stuttgart,  1912,  125-140. 
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learned  medicine  from  the  centaur  Chiron,  from  whose  teaching, 
again,  Achilles  was  able  to  impart  his  knowledge  of  the  healing  art 
to  his  friend  Patroclus,  Machaon  and  Podalirius  are  often  re- 
ferred to  in  Homer's  narrative  as  men  skilled  in  extracting  weapons, 
binding  up  wounds  and  applying  soothing  drugs.  In  the  fourth 
Iliad,  Machaon  is  summoned  to  remove  an  arrow  which  was  driven 
through  the  belt  of  Menelaus,  King  of  Sparta.  He  arrives  to 
find  a  circle  of  warriors  gathered  about  the  hero,  and  "instantly 
thereupon  he  extracted  the  arrow  from  the  well-fitted  belt.  But 
while  it  was  being  extracted  the  sharp  barbs  were  broken.  Then  he 
loosed  the  variegated  belt  and  the  girdle  beneath,  and  the  plated 
belt  which  brass-workers  had  forged.  But  when  he  perceived  the 
wound,  where  the  bitter  shaft  had  fallen,  having  sucked  out  the 
blood,  he  skilfully  sprinkled  on  it  soothing  remedies,  which  benev- 
olent Chiron  had  formerly  given  to  his  father."  In  the  eleventh 
Iliad,  Idomeneus  refers  to  Machaon  as  follows:  "O  Neleian 
Nestor,  great  glory  of  the  Greeks,  come,  ascend  thy  chariot  and 
let  Machaon  mount  beside  thee;  and  direct  thy  solid-hoofed  horsee 
with  all  speed  towards  the  ships,  for  a  medical  man  is  the  equal  of 
many  others,  both  to  cut  out  arrows,  and  to  apply  mild  remedies." 
At  the  end  of  the  same  book,  Eurypylus,  wounded  with  an  arrow 
in  the  thigh,  calls  upon  Patroclus  to  remove  it.  He  is  borne  to  a 
tent,  and  there,  Patroclus,  "laying  him  at  length,  cut  out  with  a 
knife  the  bitter,  sharp  arrow  from  his  thigh,  and  washed  the  black 
blood  from  it  with  warm  water.  Then  he  applied  a  bitter,  pain- 
asRuaging  n>ot,  rubbing  it  between  his  hands,  which  checked  all 
his  pains:  the  wound  indeed  dried  up,  and  the  bleeding  ceased." 
In  the  thirteenth  Iliad,  Helenus,  son  of  Priam,  is  smitten  through 
the  hand  by  the  brass  spear  of  Menelaus  and  we  have  a  glimpse  of 
the  "great-hearted  Agenor"  extracting  it  and  binding  the  wounded 
hand  "sling-wise  in  well-twisted  sheep's  wool,  which  his  attendant 
carried  for  the  shepherd  of  the  people."  Homeric  scenes  of  this 
kind  are  frequently  depicted  on  antique  vases  (Daremberg)  par- 
ticularly on  the  "bowl  of  Sosias"  (500  B.  C),  a  specimen  of  Greek 
ceramics  in  the  Antiquarium  of  the  Bcrhn  Museum,  representing 
Achilles  bandaging  the  wounde<l  arm  of  Patroclus.  In  the  e^bth 
Iliad  (lines  81-86)  there  is  a  striking  picture  of  the  rotatory  move- 
ments made  by  a  horse  which  ha<l  been  wounded  in  the  brain  by  an 
arrow.  The  tenth  Iliad  (linoa  25-31)  contains,  Cardamatis  thmks, 
a  reference  to  autumnal  malarial  fevers  (the  epiala  of  Theognis), 
which  he  attributes  to  the  stagnant  marshes  and  the  destruction 
of  forests  in  the  Bronze  Age.'    That  women  sometimes  rendered 

:   Arch.  f.  Schiffa-  u.  Tropen-Hyg.,  Leipz.,  1915,  xix, 
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medical  aid  we  gather  from  both  Iliad  and  Odyssey,  as  in  the  refer- 
ences in  the  former  to  "yellow-haired  Agamede,  who  well  under- 
stood as  many  drugs  as  the  wide  earth  nourishes,"  or,  in  the  latter, 
to  the  soporific  which  Helen  casts  into  the  wine,  a  drug  "which 
Polydamma,  the  wife  of  Thon,  had  given  her,  a  woman  of  Egypt." 
In  the  Odyssey,  a  heater  of  diseases  is  said  to  be  as  welcome  at  a 
feast  as  a  prophet,  a  builder  of  ships,  or  even  a  godUke  minstrel. 
From  these  specimens  of  the  war-surgery  of  the  Ihad  it  is  plain 
that  the  surgeon's  art  was  held  in  high  esteem  by  the  ancient 
Greeks,  and  that  chieftains  of  high  rank  did  not  disdain  to  follow 
it.  It  is  said  that  over  forty  different  wounds  are  described  by 
Homer  (250  cases  in  all)  but  no  details  are  given  as  to  febrile  or 
other  symptoms.  The  lesions  were  all  the  spear-  and  arrow- 
wounds  of  primitive  man,  with  no  losses  of  limbs  or  crushing 
injuries;  the  mortahty  was  75  per  cent.'  The  anatomic  terms 
used  are,  according  to  Malgaigne  and  Darembei^,  more  or  less 
identical  with  those  employed  by  Hippocrates.  There  is  no  ob- 
servation of  disease,  but  Delpech  thought  the  description  of 
Thersites  {second  Iliad)  a  typical  picture  of  rickets.  The  scientific 
disposal  of  the  dead  by  cremation  was  a  common  practice  of  the 
Homeric  Greeks.' 

There  is  no  mention  of  the  Asclepieia  in  the  Homeric  poems, 
which  date  back  to  at  least  1000  B.  C.,  but  we  may  assume  that, 
even  then,  laic  physicians  and  surgeons  were  a  distinct  class  from 
priests,  although  perhaps  associated  with  the  latter  in  time  of 
peace.  Apart  from  such  "priests"  and  the  medical  men  proper, 
the  healing  art  was  studied  by  the  philosophers,  and  practised  in 
some  detaib  by  the  "gymnasts,"  who  bathed  and  anointed  the 
body  and  tried  to  treat  wo\mds  and  injuries  and  even  internal 
diseases.  Greek  medicine,  as  Osier  has  said,  "had  a  triple  rela- 
tionship with  science,  with  gymnastics,  and  with  theoli^^,"  and 
before  the  time  of  Hippocrates,  it  was  regarded  simply  as  a  branch 
of  philosophy. 

Greek  pMosophy  before  the  age  of  Pericles  was  of  Ionian  origin 
and  was  derived  from  Egypt  and  the  East.  Huxley  regarded  the 
growth  of  the  Ionian  philosophy  in  the  eighth  to  sixth  centuries 
B.C.  as  "only  oneof  the  several  sporadic  indications  of  some  power- 
ful mental  ferment  over  the  whole  of  the  area  comprised  between 
the  Mgfi&n  and  Northern  Hindustan."  This  ferment,  in  the  view 
of  Zelia  Nuttall  and  E^ot  Smith,'  was  the  spread  of  a  complex 
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Eurasian  and  Eurafrican  culture  by  the  Phcenician  navigatora. 
It  ia  significant  that  along  the  35th  parallel  of  North  latitude  we 
find,  almost  simultaneously  in  point  of  time,  Zoroaster,  Confucius, 
Buddha,  Thales  and  Pythagoras  (Wright').  The  founder  of  the 
Ionic  School  was  Thales  of  Miletus  (639-544  B.  C),  who  had 
studied  under  the  Egyptian  priests,  and  taught  that  water  is  the 
primarj-  clement  from  which  all  else  is  derived.  He  was  followed 
by  Anaximander  of  Miletus  (611),  who  first  mapped  the  heavens 
and  made  a  successful  prediction  of  an  echpse,  Anaximenes  of 
Miletus  (570-500  B.  C.)  and  Heraclitus  of  Ephesus  (circa  556- 
460  B.  C),  who,  in  succession,  assumed  that  indivisible  matter 
(earth?),  air,  or  fire  respectively  are  the  primordial  elements. 
These  four  elements,  earth,  air,  fire,  water,  were  assumed  by 
Anaxagoras  of  Clazomense  (500-428  B.  C.)  to  be  made  up  of  as 
many  parts  or  "seed"  as  there  are  varieties  of  sensible  or  per- 
ceptible matter.  These  categories  were  thrown  into  striking  relid 
in  the  teaching  of  Empedocles  of  Agrigentum  in  Sicily  (504—443 
B.  C'.),  the  picturesque  hero  of  Matthew  Arnold's  poem,  who  as 
philosopher,  physician,  poet,  traveled  through  the  Greek  cities, 
clad  in  a  purple  robe,  gold-cinctured,  laurel-crowned,  long  haired, 
severe  of  mien,  and  on  account  of  his  medical  skill,  was  held  by  the 
people  to  be  endowed  with  supernatural  powers.  One  of  his 
poetic  fragments  shows  the  unusual  reverence  in  which  the  Greek 
physician  was  held  at  this  time: 

Ye  friends,  who  in  tbe  mighty  city  dwell 

Alonn  tbp  yeUow  AcragaH.  hf^  by 

The  Acropolis,  ye  Htewards  of  good  works, 

The  stranger's  refuge  veneraitle  and  kind, 

All  bait,  O  friends!    But  unto  ye  I  walk 

As  god  immortal  now,  no  more  as  man, 

On  all  Hides  honored  fittingly  and  well, 

Crowned  both  with  fillets  and  with  flowering  wieatha. 

When  with  my  throngs  of  men  and  women  I  come 

To  thriving  cities  I  am  sought  by  prayers. 

And  thoiLsanda  follow  me  that  Ihpy  may  ask 

The  path  to  weal  and  vantage,  craving  some 

For  oracles,  whilst  others  seek  to  hear 

A  healing  word  'gainst  many  a  foul  disease 

That  all  too  long  hath  pierced  with  grievous  pains.* 

Empedocles  introduced  into  philosophy  the  doctrine  of  the  ele- 
ments, earth,  air,  fire,  water,  as  "the  four-fold  root  of  all  thin^." 
The  human  body  is  supposed  to  be  made  up  of  these  primordial 
substances,  health  resulting  from  their  balance,  disease  from  im- 
balance.   He  holds  that  nothing  can  be  created  or  destroyed,  and 

'  J.  Wright:  Scient.  Monthly,  N.  Y.,  1920.  n,  131. 
'  From  the  interesting  translations  of  the  poetic  fragments  of  Empedocles, 
by  William  EUery  Leonard  in  the  Monist,  Chicago,  1907,  xvii,  p,  46S. 
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that  there  is  only  transformation,  which  is  the  modem  theory  of 
conservation  of  energy.  Everything  originates  from  the  attrac- 
tion of  the  four  elements  and  is  destroyed  by  their  repulsion,  and  he 
applies  the  same  idea,  under  the  forms  of  love  and  hate,  to  the 
moral  world.  Development  is  due  to  the  union  of  dissimilar  ele- 
ments, decay  to  the  return  of  hke  to  like,  air  to  air,  fire  to  fire, 
earth  to  earth.  Empedocles  is  said  to  have  raised  Pantheia  from 
a  trance,  to  have  checked  an  epidemic  of  malarial  fever  by  draining 
swampy  lands  and  to  have  improved  the  climatic  condition  of  his 
native  town  by  blocking  a  cleft  in  a  mountain  side,  legend  re- 
lates that  he  ended  his  life  by  throwing  himself  into  the  crater  of 
Moimt  Etna.  His  pupil  Pausanias  is  said  by  Plutarch  to  have 
used  fire  in  checking  an  epidemic. 

The  Italian  School  of  Philosophers  was  founded  by  Pythag- 
ora.s  of  SamoH  (580-489  B.  C.)  at  Crotona.  Pythagoras  was  a 
good  geometer  and  discovered  the  pons  asinorum  (Euchd,  I,  47), 
He  had  studied  in  Egypt,  whence  he  probably  acquired  his  doc- 
trine of  the  mystic  power  of  numbers. 

He  held  that  unity  beiDg  perfection  and  representing  God,  the  number 
twelve  repreecnts  the  whole  material  universe,  of  which  the  factors  three  and 
four  represcDt  the  worlds,  the  spheres  and  the  primordial  elements.  As  the 
monad  (1)  denotes  the  active  or  vital  principle  in  nature,  bo  the  dyad  (2)  rep- 
resents the  passive  principle  or  matter,  the  triad  (3),  the  world,  formed  by  the 
union  of  the  two  former,  and  the  tetrad  (4),  the  perfection  of  eternally  flowing 
nature.  Heaven  is  made  up  of  ten  celestial  spheres  (nine  of  which  are  visible), 
the  fixed  stars,  the  seven  planett  and  the  earth.  The  distances  of  the  celestial 
spheres  from  the  earth  correspond  with  the  proportion  of  sounds  in  the  musical 

Pythagoras  was  the  first  to  investigate  the  mathematical 
physics  of  sound,  and  in  the  foUowing  way:  In  passing  a  black- 
smith's shop,  one  day,  he  noticed  that,  when  the  smith's  hammers 
were  struck  in  rapid  succession  upon  the  anvil,  the  chords  eUcited 
(the  octave,  thirds  and  fifths)  were  all  harmonious;  the  chord  of 
the  fourth  was  not.  Going  into  the  shop,  he  found  that  this  was 
due,  not  to  the  shapes  of  the  hammers  or  the  force  with  which 
they  were  struck,  but  to  the  difi'erences  in  their  individual  weights. 
Upon  this  hint,  he  went  home  and  stretched  four  strings  of  the 
same  material,  length  and  thickness,  suspending  weights  at  the 
lower  end  of  each,  equal  to  the  weights  of  the  four  hammers 
respectively.  Upon  striking  these  strings,  he  got  the  chords  which 
he  had  heard  in  the  smithy,  and  by  subdividing  the  strings  with 
other  weights,  he  was  able  to  construct  the  musical  scale.  This  was 
the  earliest  recorded  experiment  in  physics,  and  the  scale  was, 
after  his  death,  engraved  on  brass,  and  set  up  in  the  temple  of 
Juno  at  Samos.  Pythagoras  reasoned  that  the  celestial  spheres 
might  produce  sounds  by  striking  upon  the  surrounding  ether,  and 
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these  sounds  would  vary  with  the  velocity  of  impact  and  the 
relative  distance.  The  distances  of  the  spheres  from  the  earth 
correspond,  as  we  have  seen,  to  the  proportion  of  souads  in  the 
scale,  and  as  the  heavenly  bodies  move  according  to  fixed  laws,  the 
sounds  produced  by  them  must  be  harmonious.  This  is  the 
doctrine  of  the  "harmony  of  the  spheres,"  The  number-lore  of 
Pythagoras  is  thought  to  have  exerted  a  profound  influence  upon 
the  Hippocratic  doctrine  of  crises  and  critical  days,  which  assigned 
fixed  periotis  lo  the  resolution  of  different  diseases.  More  than  to 
anj'thing  else,  the  Greek  physicians  aspired  to  the  scientific  power 
of  prediction.  In  pathology,  the  plastic  significance  of  the  num- 
I>er  four  was  combined,  in  the  teaching  of  Plato  and  Aristotle,  with 
the  doctrine  of  the  four  elements,  as  follows: 

CorreflpondinR  with  the  olemeata  of  earth,  air,  fire  and  water  were  the 
qualities  diy,  cola,  hot  and  moist,  according  to  the  acheme: 
hot  +  dry  =  fire;  cold  +  dry  =  earth, 

hot  +  moifit  =  wr;  cold  +  moiat  -  water. 

By  reversing  these  equations,  the  four  elementa  fiie,  air,  earth  and  water, 
which  corttspoDd  with  our  hydrogen,  oxygen,  carbon,  nitrogen,'  could  be 
resolved  ioto  their  qualitative  components.  Lon^  before  Aristotle,  probably 
before  Hippocrates,  it  was  held  that,  correaponding  to  these  four  dementa, 
fire,  air,  water,  earth,  and  the  four  qualities,  hot,  cold,  moist,  dry,  are  the  four 
humors  of  the  body,  viz.,  blood,  phlegm,  yellow  bile,  and  black  bile.  These 
three  sets  of  elements,  qualities  and  humors  could  then  be  brought,  by  per- 
mutation and  combination,  into  a  complex  Kyslem  of  arrangements,  baaed 
upon  the  foUowinji  scheme: 

hot  +  moist  =  blood;  cold  +  moist  =  phlegm  j 

hot  4-  dry      =  yellow  bile;  cold  -f-  dry      -  black  bile, 

the  dilTcrent  combinations  (Qving  the  qualilative  aspects  of  disease,  and,  by 
the  Hiun<-  token,  of  the  physiologic  aelion  of  drujcs.  The  whole  airangetnent 
made  up  the  "humoral  pathology"  whieh  regarded  he^th  and  disease  as  the 
pn>per  ailjuslment  iir  imtwdaTiee  resix'elively  of  the  different  components 
mentioned,  and  the  wheme  was  further  elaborati-d  by  Galen  and  the  Arabian 
physicians,  in  that  remedies  and  their  compounds  were  claAsified  in  numerical 
seizes  aeciirding  to  the  "degrees"  ()r  relative  proportions  of  their  several 

Jualities.  Thus  the  Arabian  pharmarists  held  that  sugar  is  cold  in  the  first 
egree,  w.irro  in  the  seeond  degree,  drj-  in  the  second  degree,  and  moist  in  the 
first  degree;  canliimiims  are  warm  in  the  first  degree,  cold  by  one-haU  a  de- 
gn-e.  dry  in  the  first  degree,  and  so  forth.  In  Galen's  system,  the  Pythagorean 
doctrine  of  numbers  van  applied  to  every  aspect  of  medicine.  For  example, 
there  are  three  (aeultii-s,  naluml,  spiritiu'il.  animal.  There  are  three  spirits: 
the  natural,  arising  from  the  hver;  the  vital,  from  the  heart,  the  animal,  from 
the  brain,  the  three  being  distribiiteil  and  diffused  through  the  body  liy  the 
veins,  arteries  Lind  nerves.  There  are  fi)ur  ages  of  man,  adolescenee  (hot  and 
moist);  manhooil  (hot  and  dry);  advuneed  age  (eold  an<l  dryl;  old  age  (<xAd 
and  moist).  The  eye  has  seven  coats  and  three  humors.  There  are  three 
kinds  of  drinks,  pure,  as  water;  containing  food,  as  wine;  or  a  mixture  of  both, 
as  syrups  and  meflieinal  <lraughts.  There  are  three  kinds  of  fevers,  the 
ephemeral,  in  the  spirit;  the  ethir  (heetir?),  in  the  solids;  and  the  putrid,  iD 
the  humors;  and  the  |>iitrid  are  of  four  varieties,  the  continued  (synoehid), 
in  the  blood;  the  quotidian,  in  the  phlegm;  the  tertian,  in  the  yellow  bile;  the 

'  Pagel-Sudhoff,  64. 
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quartan,  io  the  bla«k  bile.'  In  short,  everything  in  Galenic  and  Arabic  medi- 
cine WAS  mathematically  subdivided,  usually  by  the  sacred  numerals  of 
Pythagoras. 

In  Egypt,  Pythagoras  learned  the  doctrine  of  transmigration  of 
souls  or  metempsychosis  and  he  is  credited  with  being  the  first  to 
establish  the  fact  that  the  brain  is  the  central  organ  of  the  higher 
activities,  a  proposition  which  was  long  afterward  put  to  experi- 
mental proof  by  Flourens  and  Goltz. 

After  Pythagoras,  the  most  important  of  the  Greek  Philoso- 
phers, with  the  exception  of  Plato  and  Aristotle,  were  his  pupil, 
the  almost  mythical  Alcmaeon,  who  anticipat«d  EmpedocJes  in 
the  doctrine  that  health  is  the  equipoise,  disease  the  maladjustment 
of  any  such  forces  as  heat,  cold,  moisture,  dryness,  acidity,  sweet- 
ness, etc.,  probably  knew  of  the  doctrine  of  atoms  and  pores,  and 
also  stated  the  fact  that  the  brain  is  the  centfal  organ  of  the  higher 
activities  and  the  origin  of  the  nerves;  and  Dcmocritus  of  Abdera 
(460-360  B.  C.)i  who  first  stated  the  theory  that  everything  in 
nature,  including  the  body  and  the  soul,  is  made  up  of  atoms  of 
di^erent  shapes  and  sizes,  the  movements  of  which  are  the  cause 
of  life  and  mental  activity.* 

During  the  Heroic  Age,  and  at  the  time  of  the  Trojan  war,  the 
dominant  people  in  the  Peloponnesus  were  the  athletic,  simple- 
minded  Achaians,  whose  high  regard  for  surgerj-  and  the  surgeon 
was  in  striking  contrast  with  the  attitude  of  the  ancient  Romans. 
In  later  times,  Greek  civilization  was  made  up  of  two  main  ele- 
ments, the  Ionian  or  Attic,  and  the  Doric  or  Spartan.  The  com- 
posite, imaginative,  artistic  peoples  of  Ionia  and  the  islands  were 
interested  in  everything,  and  at  once  brave  and  warlike,  keen  and 
business-hke,  serious  and  high-minded,  or,  at  need,  flippant  and 
ironical.  As  we  see  them  in  the  comedies  of  Aristophanes,  Lucian'a 
dialogues  and  the  idyls  of  Theocritus,  the  city-bred  Greeks  were  a 
gay,  quick-minded,  supremely  talkative  people,  adoring  inteUi- 
gence  for  itself,  fonder  of  speculation  than  of  material  facts,  keen 
at  taking  an  advantage,  and  cheerfully  complaisant  as  to  their 
neighbors'  morals.  Yet  they  were  the  same  people  who  could 
listen  with  reverent  attention  to  the  dramas  of  ^Eschylus  and 
Sophocles.  In  striking  contrast  were  the  Dorians  or  Spartans, 
who  were  essentially  robust,  imimaginative  warriors,  severe  in 

1  For  further  illustrations,  see  the  very  thoroughgoing  account  of  Galen's 
system  by  Johannitius  in  the  "Medical  History"  of  E.  T.  Withington  (London, 
1894).  pp.  38&-396. 

'  For  an  interesting  examination  of  the  views  of  these  philosophers,  see 
the  papers  of  Jonathan  Wright  in  Sclent.  Monthly,  N.  Y,,  1S20,  xi,  127-140: 
and  New  York  Med.  Jour.,  1918-20,  pattim.  Wright  holds  Alcmffion  and 
Empedodes  to  be  more  akin  to  Hippocrates  b  theory  than  any  other  Greek 
philoHophera. 
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such  morals  as  they  had,  and  like  the  Homeric  Greeks  and  the 
ancient 'Romans,  cultivating  the  body  rather  than  the  mind,  as  an 
essential  part  of  their  scheme  of  military  government.  Under 
the  harsh  laws  of  Lycurgus,  eugenic  procreation  was  compulsory. 
Crippled  and  deformed  infants  were  exposed  or  thrown  into  the 
Eurotas.  As  with  all  military  peoples,  the  Spartans  were  narrowly 
jealous,  auspicious  or  contemptuous  of  achievement  or  prosperity 
in  other  nations.  Both  loniana  and  Spartans  were  extremely 
curious  about  the  future,  and,  like  all  people  of  early  civilizations, 
attached  enormous  importance  to  oracles,  presages  and  omens, 
so  that  prognosis  was  still  the  essential  feature  of  Greek  medicine 
before  Hippocrates.  Among  the  Spartans,  the  surgeons  were  held 
in  the  same  high  regard  as  among  the  Homeric  heroes,  and  Lycurgus 
classed  them  as  non-combatant  officials.  Among  the  Attic  or 
Ionian  Greeks,  the  medical  profession,  as  we  approach  the  Age  of 
Pericles,  is  found  to  be  more  highly  speciahzed.  In  the  first  place, 
general  practitioners  began,  toward  the  later  period,  to  receive 
stipulated  fees  for  their  services  instead  of  the  usual  thank-offer- 
ings of  the  temples,  and,  further,  city  and  district  or  pubUc  phys- 
icians came  to  be  appointed  at  an  annual  salary  which,  for  the 
times,  was  quite  high— in  the  case  of  Democedes  at  Athens  (circa 
525  B.  C.)  about  S2000.  These  existed  from  Homer's  time,  are 
mentioned  by  Herodotus,  and  Diodorus,  and  were  well-known  in 
Athens  from  the  Periclean  Age  down  to  the  first  century  A.  D.,  as 
evidenced  in  Aristophanes,  and  many  Greek  inscriptions.  After 
this  time,  they  became  known  as  ipxtarpoi.  From  the  Greek 
institution  of  the  public  physician,  the  Romans  derived  their 
arckiater,  whence  the  German  "Arzt."  In  Thessaly,  the  land  of 
horses,  there  was  a  pubUc  veterinarian  (Hippiatros').  There 
were  also  military  and  naval  surgeons  among  the  Athenians,  as 
among  the  Spartans.  Xenophon  records  that  there  were  eight 
army  surgeons  with  the  expedition  of  the  Ten  Thousand,  at  the 
end  of  the  fifth  century,  refers  ta  snow-blindness  and  gangrene 
from  frostbite,  and  mentions  the  use  of  silver  kettles  for  boiling 
water.  There  were  again  midwives,  professional  lithotomists, 
dru^sls  and  veterinarians,  and  finally  a  special  class,  the  "rhiz- 
otomi,"  or  root  gatherers,  who  wandered  through  the  fields  and 
forests  collecting  vegetable  simples.  The  physician's  office  was 
called  the  latreion,  and  was  used  indifferently  a£  a  dispensary', 
consulting  room  and  operating  theater.  In  the  lai^r  cities  there 
were  public  latreia,  supported  by  special  taxes. 

Medical  instruction  was  not  organized  and  was,  in  effect,  pri- 
vate, either  under  some  renowned  physician  or  received  from  the 

I R.  Pohl:  De  Grsconim  medicis  publiciH,  Janus,  Amet,,  1905,  x,  491-494. 
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adherentB  of  the  different  schools.  On  finishing  his  course,  the 
graduate  simply  took  the  physician'a  oath  of  the  particular  medical 
claa  or  sect  to  which  be  belonged. 

Such  human  anatomy  as  the  Greek  physicians  and  surgeons 
learned  was  identical  with  the  sculptor's  knowledge  of  the  subject, 
which  the  latter  acquired  through  constant  famiharity  with  the  ap- 
pearance of  the  nude  body  in  action,  either  during  the  athletic  con- 
tests celebrated  by  Pindar  or  in  the  pahestra.  "It  was  here,"  says 
Waldstein,  "with  hundreds  of  nude  youths,  not  only  wrestliiy?, 
jumping  and  running,  but  endeavoring  by  systematic  practice  to 
remedy  any  defect  or  abnonnality  in  any  one  limb  or  oi^n,  that 
the  artist,  day  by  day,  studied  his  anatomy  of  the  human  figure 
without  the  need  of  entering  the  dissecting  room,"'  What  Pater 
calls  "the  age  of  athletic  prizemen"  was  also  the  great  age  of  Greek 
sculpture,  and  in  nothing  is  the  discriminating  power  of  Greek  in- 
telligence more  beautifully  and  nobly  shown  than  in  the  master- 
pieces of  the  great  artists  of  this  period.  In  reference  to  their  re- 
markable capacity  for  close  observation,  Waldstein  notes  that  the 
pectineus  muscle,  hidden  at  the  base  of  Scarpa's  triangle,  but 
highly  developed  in  the  stress  of  Greek  athletics,  appears  in  some 
of  their  statues,  although  it  has  escaped  the  attention  of  modem 
artistic  anatomists.* 

The  medical  lore  in  the  Greek  poets  and  writers  between 
Homer  and  Hippocrates  is  considerable  and  has  been  collated, 
classified  as  to  anatomy,  physiology,  pathology,  mihtary  medicine 
and  medical  education  by  Charles  Daremberg*;  but  much  of  this 
vast  territory  needs  further  exploration  in  the  Ught  of  recent 
medicine. 

In  regard  to  education  and  personal  hygiene,  the  Greeks  cul- 
tivated that  ideal  of  a  harmonious  development  of  all  the  individual 
faculties  which  was  set  aside  or  lost  sight  of  durii^  the  Middle 
Ages,  but  has  been  steadily  coming  more  and  more  to  the  front  in 
later  times.  With  such  training,  it  is  not  strange  that  the  Hellenes 
of  the  fifth  century  attained  a  degree  of  civilization  and  a  suprem- 
acy in  philosophy,  lyrical  and  dramatic  poetry,  sculpture  and 
architecture,  which  has  not  been  equaled  by  any  people  who  came 
after  them.  And  this  culminating  period  was  also  the  Age  of 
Hippocrates. 

'  See  Charles  Waldstein:  "The  Argive  Heneum,"  Boaton,  1902,  pp,  400, 
401. 

'See  Wftldst«iii:  Op,  cit.,  186,  pp.  xxx  anil  xxxiv;  also  editorial  in  Jour. 
Am.  M<>d.  AsHoc.,  Chicago,  July  15,  IQU,  p.  222. 

'C.  Daremberg:  £tat  de  la  mMecine  entre  Uom^  et  Hippocrate, 
Pmn,  1869. 
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II.  The  Classic  Period  (460-136  B.  C.) 
European  medicine  begins  properly  in  the  Age  of  Pericles  and 
its  scientific  advancement  centers  in  the  figure  of  Hippocrates 
{460-370  B.  C).  who  gave  to  Greek  medicine  ita  scientific  spirit 
and  its  ethical  ideals.  A  contemporary  of  Sophocles  and  Ehirip- 
ides,  Aristophanes  and  Pindar,  Socrates  and  Plato,  Herodotus 
and  Thucydides,  Phidias  and  Polygnotus,  he  lived  at  a  time  when 
the  Athenian  democracy  had  attained  its  highest  point  of  develop- 
ment. Never,  before  or  since,  had  so  many  men  of  genius  appeared 
in  the  same  narrow  limits  of  space  and  time.     Hippocrates  was 


Hippocrates  (460-370  B.  C),    (Greek  marble  bust  in  the  British  MuRCum.) 

bom,  according  to  Soranus,  in  the  island  of  Cos,  at  the  beginning 
of  the  eightieth  Olympiad,  of  an  Asclcpiad  family.  He  received 
his  first  medical  instruction  from  his  father,  studied  at  Athens, 
and  acquired  extensive  experience  in  travel  and  practice  among 
the  cities  of  Thrace,  Thessaly,  and  Macedonia.  The  date  of  his 
death  is  unknown,  his  age  being  variously  given  as  anywhere  from 
85  to  109  years.  The  eminence  of  Hippocrates  is  three-fold:  he 
dissociated  medicine  from  theurgy  and  philosophy,'  crystalliKd 
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the  loose  knowledge  of  the  Coan  and  Cnidian  Schools  into  eys- 
tematic  science,  and  gave  physicians  the  highest  moral  inspiration 
they  have.  No  future  facts  that  may  be  dug  up  about  cuneiform 
or  papyric  medicine  will  quite  impair  the  value  of  the  great  advance 
he  made  in  synthetic  science.  Before  the  Age  of  Pericles,  the 
Greek  physician  was  either  an  associate  of  priests  in  times  of  peace 
or  a  surgeon  in  time  of  war.  As  the  Greek  mind  was  essentially 
plastic,  so,  in  anatomy,  his  knowlet^  was  mainly  the  sculptor's 
knowledge  of  visible  or  palpable  parts,  and,  for  this  reason,  his 
clinical  knowledge  of  internal  diseases  was  confined  to  externalities 
also.     Even  as 


so  the  early  Hellenic  physician  remained  essentially  a  surgeon 
rather  than  a  clinician  in  his  attitude  toward  his  patients,  con- 
sidering only  the  surface  indications.  In  cold,  dry  enumeration 
of  symptoms,  the  Coan  and  Cnidian  tablets  and  sentences,  like 
the  Egyptian  papyri,  might  have  been  scientific,  if  the  physicians 
of  the  time  had  known  how  to  group  and  coordinate  symptoms  and 
consequently  to  interpret  them.  All  this  was  changed  with  the 
advent  of  Hippocrates,  All  that  a  man  of  genius  could  do  for  in- 
ternal medicine,  with  no  other  instrument  of  precision  than  his 
own  open  mind  and  keen  senses,  he  accomplished,  and,  with  these 
reservations,  his  best  descriptions  of  disease  are  models  of  their 
kind  today.  To  Mm  medicine  owes  the  art  of  clinical  inspection 
and  observation,  and  he  is,  above  all,  the  exemplar  of  that  flexible, 
critical,  well-poised  attitude  of  mind,  ever  on  the  lookout  for 
sources  of  error,  which  is  the  very  essence  of  the  scientific  spirit. 
As  Allbutt  points  out,'  Hippocrates  taught  the  Coan  physicians 
that,  in  relation  to  an  internal  malady  like  empyema  or  malarial 
fever,  the  basis  of  all  real  knowledge  lies  in  the  application  of  the 
inductive  method,  that  "grinding  or  rubbing  in,"  which,  better 
than  the  mere  haphazard  notation  of  symptoms,  consists  in  going 
over  them  again  and  again,  until  the  real  values  in  the  clinical 
picture  begin  to  stand  out  of  themselves.  Thus,  instead  of  at- 
tributing disease  to  the  gods  or  other  fantastic  imaginations,  like 
his  predecessors,  Hippocrates  virtually  founded  that  bedside 
method 'which  was  afterward  employed  with  such  signal  ability 
by  Sydenham,  Heberden,  Laennec,  Bright  and  Addison,  the  Dub- 
lui  clinicians  of  the  fifties,  Frerichs,  Duchenne  of  Boulogne,  and 
Charcot.  Huchard  says  that  the  revival  of  the  Hippocratic  meth- 
ods in  the  seventeenth  century  and  their  triumphant  vindication  by 
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the  concerted  scientific  movement  of  the  nineteenth,  is  the  whole 
history  of  internal  medicine.  The  central  Hippocratic  doctrine,  the 
humoral  pathology,  which,  as  we  have  seen,  attributes  all  disease  to 
dii^orders  of  the  fluids  of  the  body,  has,  in  its  original  form,  long  since 
been  discarded,  although  some  phases  of  it  still  survive  in  the  mod- 
em theory  of  serodiagnosis  and  serotherapy.  It  is  the  method  of 
Hippocrates,  the  use  of  the  mind  and  sensee  as  dia^oetic  instru- 
ments, together  with  his  transparent  honesty  and  his  elevated 
conception  of  the  dignity  of  the  physician's  calling,  hia  high  sen- 
ousness  and  deep  respect  for  his  patients,  that  make  him,  by  com- 
mon consent,  the  "Father  of  Medicine"  and  the  greatest  of  aB 
physicians. 

Claude  Bernard  said  that  observation  is  a  passive  science,  ex- 
perimentation an  active  science.  Hippocrates  was  not  acquainted 
with  experiment,  but  no  physican  ever  profited  more  by  experience. 
Although  Asclepiades  called  this  observational  method  "a  meditar 
tion  upon  death,"  the  work  of  Hippocrates  must  be  judged  by  its 
results.  He  described  the  "bilious,  malarial,  hemc^obinuric" 
fevers  of  Thessaly  and  Thrace  very  much  as  the  modem  Greek 
writers,  Cardamatis,  Kanellis,  and  the  rest,  have  found  them  today, 
and  it  has  often  been  remarked  that  his  chnical  pictures  of  phthisis, 
puerperal  septiceemia,  epilepsy,  epidemic  parotitis,  the  quotidian, 
tertian,  and  quartan  varieties  of  remittent  fever,  and  some  other 
diseases  might,  with  a  few  changes  and  additions,  take  their  place 
in  any  modem  text-book.  Many  clinical  cases  in  the  Hippocratic 
books  have  been  provided  with  a  diagnosis-tag  by  Littr^.  Ac- 
cording to  Paul  Richter,  Hippocrates  described  anthrax  as  «5/> 
aj-pcm>  (ignis  agrestis'),  the  "Persian  fire"  of  Avicenna,  which 
Galen  wrongly  interpreted  as  erysipelas.'  In  the  treatise  on  epi- 
demic diseases,  the  correlation  between  paraplegia,  epistaxis  and 
influenzal  fevers  is  noted,  and  lathyrism  is  described  as  impotency 
in  the  legs  from  continuously  eating  peas  (II,  Sect.  IV,  3).  Ot 
forty-two  clinical  cases  in  Hippocrates — almost  the  only  records 
of  the  kind  for  the  next  1700  years — twenty-five  are  reported  with 
characteristic  sincerity  as  fatal,  and,  unlike  Galen,  the  author  has 
nothing  whatever  to  say  about  his  own  clever  diagnoses  and  re- 
markable cures,  or  of  blunders  on  the  part  of  his  fellow  practi- 
tioners. "I  have  written  this  down  deliberately,"  says  Hippocrates 
in  one  passage,  "believing  it  is  valuable  to  learn  of  unsuccessful 
experiments  and  to  know  the  causes  of  their  failure,"'     "He 

■  Epidem,,  vii,  20. 

'  Richlcr:  Arch.  f.  Oesch,  d.  Med,,  I^'ipz.,  1912-13.  vi,  281-297. 

'  Cited  by  Osier  in  his  Silliman  Lectures,  soon  to  be  published  by  tbe 
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seems,"  says  Billings,  "to  have  written  mainly  for  the  purpose  of 
telling  what  he  himself  knew,  and  this  motive — rare  among  all 
writers — is  especially  rare  among  writers  on  medicine."'  Through 
Hippocrates,  it  was  the  chief  glory  of  Greek  medicine  to  have 
introduced  that  spontaneous,  first-hand  study  of  nature,  with  a 
definitely  honest  intention,  which  is  the  motor  power  of  modem 
science.  After  the  Hippocratic  period,  the  practice  of  taking 
eUnical  case-histories  died  out,  for  Galen's  cases  were  written  only 
to  puif  his  own  reputation,  and  there  was  nothing  of  value  up  to 
the  post-mortems  of  Benivieni  and  Vesalius, 

The  works  attributed  to  Hippocrates  are  a  Canon  or  scriptural 
l>ody  of  doctrine,  usually  divided  into  four  groups — the  genuine, 
the  spurious,  the  works  of  his  predecessors,  and  those  of  his  con- 
temporaries and  followers.*  Written  in  Ionic  Greek,  the  genuine 
writings  include,  at  least,  those  remarkable  clinical  jottings,  the 
Aphorisms  (Books  I-III),  the  treatises  on  Prognosis,  on  Epidemic 
Diseases  (Books  I  and  III),  on  Diet  in  Acute  Diseases,  Wounds  of 
the  Head,  Dislocations,  Fractures  and  Ulcers,  and  the  excursus, 
On  Airs,  Waters  and  Places,  which  is  at  once  the  first  book  ever 
written  on  medical  geography,  climatology,  and  anthropology,  if 
we  except  the  contemporary  narrative  of  Herodotus,  with  whom 
Hippocrates  is  often  in  such  striking  accord.  The  ^/""t,  or 
Physician's  Oath,  the  earliest  and  most  impressive  document  in 
medical  ethics,  is  not  usually  regarded  as  a  genuine  Hippwcratic 
writing,  but  is  thought  to  be  an  ancient  temple  oath  of  the  Ascle- 
piads.^  Yet  both  the  Oath  and  the  Law  are  so  much  in  keeping 
with  what  we  know  of  the  ethical  spirit  of  the  great  Coan  that  they 
are  usually  included  in  the  Hippocratic  Canon.  To  a  modern 
reader,  the  best  of  the  Aphorisms  seem  like  the  short-hand  notes 
of  a  keen  mind  at  the  bedside,  intent  on  establishing  a  true  rela- 
tion between  generals  and  particulars,  accidentals  and  essentials. 
While  many  of  them  go  straight  to  the  mark,  others  are  strongly 
suggestive  of  the  kind  of  inadequate  information  that  was  probably 
conveyed  in  the  Coan  and  Cnidian  sentences.  The  Prognostics, 
the  finished  net  result  of  the  Coan  Prenotions  and  Prorrketics 
of  his  predecessors,  show  that  the  dignity  of  the  Greek  physician 
was  based  more  upon  his  ability  to  predict  chnical  and  epidemio- 
logical happenings  than  hLs  power  to  control  them.  To  this  end 
Hippocrates  instituted,  for  the  first  time,  a  careful,  systematic, 

'  J.  S.  Billings:  "History  of  Surgery,"  New  York,  18S5,  p.  24. 

•  For  a  chronologic  schema  of  the  Hippocratic  writings  (Peteraen-Littr^) 
see  Landsberg,  Janus,  Gotha,  1853,  ii,  107-110. 

•  For  a  modified  form  o(  the  Hippocratic  oath,  prepared  by  the  lat<?  Dr. 
John  G.  Curtis  for  administration  to  medical  graduate,  aee:  Ret.  Handb. 
Me<l.  Re.  (Stedman),  N.  Y.,  v,  244. 
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and  thorough-going  examination  of  the  patient's  condition,  includ- 
ing the  facial  appearance,  pulse,  temperature,  respiration,  excreta, 
sputum,  localized  pains,  and  movements  of  the  body.  He  even 
notes  the  ominous  symptom  of  pickinK  at  the  coverlid  in  fevers. 
He  introduced  the  doctrines  of  the  four  humors  (humoral  path- 
ologjO,  coction  of  food  in  the  stomach,  healing  by  first  intention, 
and  divided  diseases  into  acute  and  chronic,  endemic  and  epi- 
demic. The  books  on  epidemic  diseases,  classical  studies  on  the 
external  causes  of  epidemics,  contain  the  remarkable  case  histories 
and  clinical  pictures  to  which  we  have  referred.  Not  the  least 
among  these  is  the  famous  "facies  Hippocratica,"  that  wonder- 
ful thumli-nail  sketch  of  the  signs  of  approaching  dissolution,' 
some  touches  of  which  are  given  in  Shakespeare's  account  of  Fal- 
staff's  death.  While  there  is  much  in  the  surreal  writings  of 
Hippocrates  that  is  faulty,  incomplete,  or  not  in  accordance  with 
modem  practice,  they  are  the  only  thing  of  value  on  the  subject 
before  the  time  of  Celsus.  The  treatises  on  fractures,  dislocations, 
and  wounds  may  l)e  thought  of  !is  modern  works  in  the  same  sense 
in  which  Matthew  Arnold  regarded  Thucydides  as  a  modem 
writer,  illustrating  the  wonderful  capacity  of  Greek  intelligence 
for  separating  essentials  from  accidentals,  "the  tendency  to  ob- 
serve facts  with  a  critical  spirit;  to  seareh  for  their  law,  not  to 
wamlei-  among  them  at  random;  to  judge  by  the  rule  of  reason, 
not  by  the  impulse  of  prejudice  or  caprice."'  Some  of  the  greatest 
medical  scholars,  Malgaigne,  Littr6,  Petrequin,  AUbutt,  and  the 
rest,  have  pronounced  the  Hippocratic  lx)oks  on  fractures,  disloca- 
tiiiiLs,  and  woimds,  given  the  limitations  imder  which  they  were 
written,  to  1m!  the  e<iual  of  any  similar  work  of  a  more  recent  day. 
Dislocations  of  the  shoulder,  Hipjrecrates  says,  are  "rarely  in- 
wards or  outwards,  but  frequently  and  chiefly  downwards,"  and 
his  methods  of  reduction  are  practically  those  of  modem  times. 
He  was  pai-ticularly  strong  in  his  accoimt  of  congenital  dislocationa, 
and  in  reducing  and  bandaging  fractures.  He  was  the  firet  to 
notice  that^  giblKius  spine  (Pott's  disea.se)  often  coexists  with 
tubercle  of  the  lungs,  and  was  familiar  with  duli-foot.  In  his 
treatise  on  <lislocationa  (§47),  he  descril)e8  the  Calot  treatment 
of  spinal  deformity  by  redrexsement  ford.  He  was  acquainted 
with  fracture  of  the  clavicle  and  dislocation  of  its  acromial  end,  and 
knew  how  to  treat  I)Oth  conditions.  In  the  treatment  of  wounds, 
he  says  that  they  should  never  be  irrigated  except  with  clean  water 
or  wine,  the  dry  slato  lx?ing  neare-st  to  the  healthy,  the  wot  to  the* 

'  Prognosis.  52. 

'  Matthew  AmoU ;  "Essays  in  CriliriHm,"  third  wriw,  BuKton,  1910,  p.  4S. 

•  Dislocations,  141;  Aphorisms,  vi,  4fi. 
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diseased,  and  the  aseptic  advant^es  of  extreme  dryness  were 
utilized  in  the  avoidance  of  greasy  dressings  and  the  effort  to  bring 
the  fresh  edges  of  the  wound  into  close  apposition,  sometimes  by 
the  use  of  astringents.'  Hippocrates  recognizes  that  "rest  and 
immobiUzation  are  of  capital  importance,"  and  to  keep  still  is  even 
a  better  splint  than  bandaging.  He  describes  the  symptoms  of 
suppuration,  and  says  that,  in  such  cases,  medicated  dressings, 
if  apphed  at  all,  should  be  "not  upon  the  wound  itself,  but  around 
it."  If  water  was  used  for  irrigation,  it  had  either  to  be  very  pure 
or  else  boiled,  and  the  hands  and  nails  of  the  operator  were  to  be 
cleansed.  Hippocrates  gives  the  first  description  of  healing  by 
first  and  second  intention.  In  his  description  of  the  operating- 
room,  he  lays  stress  upon  good  illumination,  posture  of  the  patient, 
and  the  presence  of  capable  assistants.  He  refers  to  trephining 
and  paratrentesis,  but  apparently  knew  nothing  of  amputation.  In 
his  directions  for  trephining  in  head  injuries  he  notes  that  a  wound 
of  the  left  temporal  region  will  cause  convulsions  on  the  right  side 
and  vice  versa.  The  Hippocratic  aphorism  that  diseases  not  curable 
by  iron  are  curable  by  fire,  which  caused  no  end  of  surgical  bungling 
and  malpractice  down  to  the  time  of  Par6,  is  really  pre-Hippo- 
cratic,  being  already  mentioned  in  the  Agamemnon  of  .Eschylus. 
It  has  been  traced  by  Baas  to  the  ancient  Hindus.  In  clinical 
diagnosis,  Hippocrates  was  the  first  to  note  the  "sucrussion 
sound,"  obtained  by  shaking  the  patient  on  a  rigid  seat,  the  ear 
being  applied  to  the  chest.  Littr^  also  comments  on  a  "boiling 
sound,"  and  a  sound  like  that  made  by  new  leather.  Cheyne- 
Stokes  respiration  ("fike  that  of  a  person  recollecting  himself") 
is  noted  in  the  case  of  Philiscua,^ 

In  therapeutics,  Hippocrates  believed  simply  in  assisting  na- 
ture, and  although  he  knew  the  use  of  many  drugs,  his  scheme  of 
treatment  was  usually  confined  to  such  plain  expedients  as  fresh 
air,  good  diet,  purgation,  tisans  of  barley  water,  wine,  massage, 
and  hydrotherapy.  In  Greek  medicine,  black  hellebore  (HelU- 
borua  niger)  was  the  universal  pui^e,  white  hellebore  {VeraiTum 
alimm),  the  universal  emetic. 

In  literary  style  Hippocrates  is  like  the  best  Greek  writers  of 
the  classic  period,  clear,  precise,  and  simple.  The  tract  on  ancient 
medicine  is  the  first  script  on  medical  history.  The  Law,  the  Oath, 
and  the  discourse  On  the  Sacred  Disease  are  the  loftiest  utter- 
ances of  Greek  medicine,  and,  whether  due  to  Hippocrates  or  not, 
they  represent  the  essence  of  his  teaching.    Behind  the  sensible 

'  While  the  dry  treatment  of  wounds  wEia  undoubtedly  ascptie.  as  far  as 
it  went,  SudhofF  warns  us  against  the  erroneous  tendency  of  Ansgnostokis  and 
others  to  regard  Hippocratic  wound  surgery  as  "antiseptic,"  in  the  modem  sense. 

'  Epid.  Dia.,  Bk.  i,  Seot.  3,  S  13,  Case  1.    Cited  by  Fiulayson. 
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phenomena  of  nature  he  surmised  the  existence  of  some  tremendous 
power  (eTiormon),  which  sets  things  going.  The  argument  of  the 
"Sacred  Disease,"  which  deals  with  the  supposed  divine  origin  of 
epilepsy,  was  the  highest  reach  of  free  thought  for  centuries,  and 
had  it  been  heeded,  would  have  done  away  forever  with  the  foolish 
idea  that  human  ills  are  caused  by  gods  or  demons. 

The  usual  portraits  of  Hippocrates  represent  an  old,  bearded 
man  of  venerable  aspect.  They  are  in  no  sense  "counterfeit  pre- 
sentments," but  only  traditional.  In  the  Clouds  of  Aristophanes, 
there  is  a  satirical  reference  to  physicians  as  lazy,  long-haired 
foppish  individuals  with  rings  and  carefully  polished  nails,  which 
is  supposed  to  have  been,  incidentally,  a  slap  at  the  Father  of 
Medicine.  It  is  highly  probable  that  physicians  of  the  Periclean 
Age  wore  their  hair  and  beards  as  much  like  the  figures  of  Jove  or 
.^culapius  as  possible,  and  were  othenvise  not  lacking  in  the  self- 
sufficiency  which  characterized  the  Greeks  of  the  period.  We  may 
therefore  infer  that  the  supposed  portraits  of  Hippocrates  are  only 
variants  of  the  bust  of  .j^Csculapius,  as  rendered  into  marble  by 
Praxiteles  (in  the  British  Museum),  or  as  seen  in  statuettes  from 
the  shrine  of  Epidaurus  or  on  the  (ireek  coins  of  Cos,  Pergamus, 
and  Epidaurus,  representing  him  enthroned. 

The  most  important  editions  of  Hippocrates  are: 

1.  The  folio  Latin  teict  of  the  Opera  Omnia,  translated  end  edited  by 
Fabiu-s  Calvu-i.  the  friend  and  patron  of  Raphael,  and  published  at  RcHiie 
under  the  aaspicps  of  Pope  Clement  VII  in  1525.  This  was  the  first  comirfptc 
edition  of  Hippocrates  to  be  printed. 

2.  The  folio  eililio  priiicfpa  of  the  Greek  text,  published  in  the  following 
year  (l-'>2fi)  by  Aldus  at  Venice. 

3.  The  BtiM'l  Opera  Omnia,  edited  by  Janus  ComariuK  and  printed  by 
Froben  (I.t-ISi,  hiRhly  prized  on  acrount  of  its  textual  and  critical  accuracy. 

4.  The  (>rei-k  text  und  Latin  tninsliition  of  Hicronymus  Mercuriolis, 
printed  by  the  hoiLw  of  (Siunta  at  Venice  in  1.^38. 

ji.  The  Frankfurt  edition  of  I.TO-"),  containing  the  valuable  translation 
anil  commentary  of  .\nutius  Foesius.  the  iniKit  learned,  industrious  and  able 
of  the  llii>poeriitie  cominentutors  before  the  time  of  Littrfi. 

a.  The  mfttEnifipf-nt  ten-volume  eililion  of  Littr^  himself  {Paris,  1839-61), 
containing  the  tireek  text,  a  French  iTimiJation  (all  the  rciulinK«  knoni)  having 
been  cnrcfuUy  collated  with  critiejil  nolesi,  a  biopraphic  introduction  and 
Hpecial  intriNluetiims  to  each  separate  tn-atise.  It  was  the  work  of  a  lifetime 
and  is  one  of  the  triumphs  of  modem  scholarshii). 

The  first  (Irei'k  text  of  the  Aphorisni-f  was  e<lited  by  Kr;m(,-ois  Rabolain, 
and  publishiil  at  Lvons,  in  lSii'2.  The  parallel  (ireek  and  I..aliii  textp  of  J.  A. 
van  der  Linden  (I>-yiten,  10t(3)  and  C.  G.  KOhn  [3  v.,  Leipzig,  1825-7)  are 
handy  anil  highly  <-steemed.  <>f  tinidish  translutions,  the  must  valuable  is 
that  of  the  Sc(tt<rh  scholar,  Francis  .^ibiins  (Ijonilon,  IS49).  which  Li  limited  to 
the  genuine  works  of  HippiicrateH.  Next  to  this,  the  handiest  for  practical  uie 
is  the  (Euiren  rhni»if»  of  Charies  Dar<^mbera  (Paris,  1K34);  an  excellent 
German  translation  is  that,  of  R.  Fuehs  (3  v.,  >Iunjoh.  189,'>-I908).  The  smj^- 
cal  writiniiH  have  been  eililed,  witli  nplendid  commentaries,  by  .1.  E.  Petrequin 
(2  v.,  Paris,  1877-S).  To  underslami  the  relation  of  Hippocrates  to  modem 
medicine,  the  bilingual  antholotcy  of  Theodor  Beck  (Hippocrates'  Erkennt- 
nisHe,  Jena,  1907)  is  highly  recommended  for  beginners  by  Sudhoff, 
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Hippocratea  voiced  the  spirit  of  an  entire  epoch,  and  after  his 
time  there  was  a  great  gap  in  the  continuity  of  Greek  medicine. 
In  succeeding  centuries,  the  open-minded,  receptive  spirit  of  his 
teaching  became  merged  into  the  case-hardened  formalism  of 
dogmatiste  like  Praxagoras,'  who  cared  more  for  rigid  doctrine 
than  for  investigation.  The  dogmatists  divided  medical  science 
into  five  branches:  physiologj',  setiology  (pathology),  hygiene, 
semeiology  and  therapeutics.  Of  these,  the  later  Empirics  retained 
only  the  practical  branches  of  semeiology  and  therapeutics,  with 
its  subdivisions  of  dietetics,  pharmacology,  surgery,  and  sometimes 
hygiene. 

The  greatest  scientific  name  after  Hippocrates  is  that  of  "the 
master  of  those  who  know,"  the  Asciepiad  Aristotle  (384-322 
B,  C.)  of  Stagira,  who  gave  to  medicine  the  beginnings  of  botany, 
zoology,  comparative  anatomy,  embryolt^',  teratology  and  physi- 
ology', and  the  use  of  formal  logic  as  an  instrument  of  precision. 
He  taught  anatomy  by  the  dissection  of  animals  and  by  his 
"anatomical  diagrams  which  are  represented  on  the  walls."* 
Aristotle  was  a  pupil  of  Plato,  whose  Timems  imposed  some  very 
fantastic  theories  upon  medical  teaching  for  centuries,  but  he 
improved  upon  his  mast«r  to  the  extent  of  describing  about  500 
species  of  animals  (some  of  them  fictitious),  and  studying  their 
bodily  structure  and  function.  His  most  important  works  are  his 
Historia  animalium  and  the  treatises  on  generation  and  motion. 

He  named  the  aorta,  and  nut^  a  number  of  facts  in  embryolo^,  such  aa 
the  puDctum  satiena,  the  movements  of  the  fetal  heart,  and  the  possibility  of 
superfetation.  He  announced  the  doctrine  of  the  primacy  of  the  heart,  as  the 
seat  of  the  soul  and  the  source  of  the  perfected  blood,  from  which  the  blood 
dprivea  its  inDa4«  heat,  different  from  elemental  fire,  in  that  it  is  life-giving. 
He  held  that  life  may  originate  spontaneously  from  foam  {pneiima,  proto- 
plasm) as  Aphrodite  sprang  from  the  foam  of  the  sea  (Curtis).  In  spontaneous 
generation,  he  believed  that  the  soul  Ls  derived  from  the  air  and  the  gen- 
erative heat  from  the  sun.  In  sexual  generation,  the  semen  is  the  vehicle 
of  the  soul  and  the  vital  heat,  but  "the  cause  of  man  is  his  father,  the  sun 
and  its  motions,"  He  was  the  first  to  use  the  term  "anthropologist."  but  in 
the  sense  of  a  vmn,  self-important  person,  the  lopcai  opposite  of  the  "high- 
minded  man"  of  his  Nichomachean  Ethics,  His  "entelechies,"  which  he 
regarded  as  intermediaries  between  the  soul  and  the  body,  have  been  re- 
vived, as  a  substitute  for  "vital  principles,"  by  the  morphotogist  Driesch. 

Aristotle  left  his  Ubrary  and  botanic  garden  to  his  friend  and 
pupil,  Theophrastus  of  Eresos  (370-286  B.  C),  who  was  also  a 
physician,  and  was  called  the  "protobotanist"  because  he  did  for 

'  The  treatise  called  «pi  fixfrit  in  the  corpus  Hippocralimim  has  been 
translated  by  Theodor  Gomperz  as  "Die  Apologie  der  Heilkunst"  (Leipzig, 
1910),  and  is  attributed  by  him  to  a  sophist  of  the  fifth  century,  probably  of 
the  school  of  Protagoras. 

*  Aristotle:  De  generatione  animaliuin,  Bk.  II,  743a.  Cited  by  Choulant 
and  Osier. 
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the  v^etable  kingdom  what  Hippocrat€8  had  previously  done  for 
BUi^ery  and  clinical  medicine,  in  that  he  collated  the  ioose  plant- 
lore  of  the  woodmen  and  rhizotomista  into  a  systematic  treatise. 
The  De  Historia  Planlarum  of  Theophrastus  contains  deecrip- 
lions  of  some  500  different  "plants,  and  is  a  good  exunple  of  the 
power  of  the  Oreek  mind  to  select  what  is  important  and  reject 
the  superfluous. 

Ah  Greene  has  shown,'  he  first  divided  plants  into  flowering  and  flown- 
less,  seed-plants  into  ongiosperTnoiu  and  Kynuioepermous,  deecribiii^  tbeir 
extemftl  organs  in  sequence  from  root  to  fnut.  Before  Goethe  and  Limueu^ 
be  recDKnized  the  flower  as  "a  metajnorphosed  leafy  bruich,"  He  diffnen- 
tiated  aMal  roots  from  t«ndrils,  and  rraarded  fruit  as  "every  form  and  phaK 
of  seed  encasement,  seed  included."  He  understood  how  the  annual  rinffi  on 
the  stems  and  trunks  of  trees  are  formed,  and  "without  having  seen  a  v^e- 
table  cell,  yet  disti^uished  clearly  between  p&renchymatous  and  proarachj- 
matouB  tissues."  l^e  most  important  editions  of  llieophTastuB  are  the  two 
Aldines  of  1497  (Greek)  and  1504  (Latin),  and  Stapel's  Greek  and  lAtin  tort 
of  1644. 

MenoQ,  another  pupil  of  Aristotle,  wrote  the  earliest  contribu- 
tion to  medical  history  (lairika)  aft«r  Hippocrat«s,  a  work  which 
was  mentioned  by  Galen  and  discovered  about  1895  in  a  London 
papyrus  edited  by  Diels  {Anonymus  Londinetm^). 

With  the  founding;  of  Alexandria  (331  B.  C),  Greek  science  and 
culture  was  firmly  implant^  in  the  ancient  civihzation  of  E^pt. 
Alexandria,  with  its  great  university  and  library,  with  such  great 
men  as  Ptolemy  and  Euclid,  Hero  and  Strato,  thus  became  the 
mean,s  of  preser\nng  the  Greek  texts  and  of  spreading  Greek  doc- 
trine to  the  East. 

The  colonization  of  Greek  medicine  in  Egypt  led  to  brilliant 
dovelojinients  in  anatomy  and  surgery,  but  our  knowledge  of  the 
two  great  Alexandrian  anatomists,  Heropbilus  and  ErosistTatus, 
the  originators  of  dis.sccting,  is  not  based  upon  any  textual  record  of 
their  writings,  but  was  pieced  togofhor  by  the  scholarship  of 
Marx  anri  Hieron>Tnus.  Both  Heropliilus  and  Erasistratus  made 
important  investigations  of  the  nervous  system,  showing  the  rela- 
tions of  the  larger  nerves  to  the  brain  and  spinal  cord,  and  dis- 
tinguishing sensory  and  motor  ner\'eH.  with  which  they  sometimes 
eonfii-'wd  the  tendons.  Both  are  credited  with  a  vague  reference 
to  the  lacteal  vos.srls.  Heroj)hilu.'!  in  particular  described  tlie 
torc\iIar  Hen)i)hili  and  the  fourth  ventricle  of  the  brain,  including 
the  calamus  scriptorius;  also  the  hyoid  Iwne,  the  duodenum, 
and  the  prostate  gland,  and  in  the  eye,  the  retina,  vitreous  and 
ciliary  Iwdy.    He  coimted  the  pulse  with  a  water-clock,  and  made 
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an  elaborate  aoalysiB  of  its  rate  and  rhythm  (Osier).  Erasistratus 
described  the  trachea,  the  auricles,  valves  and  chordse  tendineiB 
of  the  heart,  but  claimed  that  the  heart  contains  no  blood.  He 
devised  the  first  crude  respiration  calorimeter,  a  jar  in  which  he 
kept  fowls,  weighing  them  and  their  excreta,  after  feeding  and 
completed  digestion.' 

Considerable  light  is  thrown  upon  the  Hellenic  medical  culture 
grafted  upon  Jfe'pt  in  the  Alexandrian  period — the  dietetics, 
materia  medica,  patholog>',  regulation  of  wet-nursing,  public 
baths,  the  surviving  "etiquette"  of  circumcision  and  embalming, 
the  temples  of  Serapis  and  Isis  (Serapieia,  Isieia,  corresponding  to 
the  Greek  Asclepieia) — in  Karl  Sudhoff's  splendid  study  of  Alex- 
andrian medicine  in  the  Oxyrhyncus  and  other  Greek  papyri.' 

In  the  third  century  B.  C,  Alexandrian  medicine  was  intro- 
duced into  Mesopotamia,  and  in  this  way  Syria  acquired  the  main 
body  of  Hippocratic  doctrine  via  Egypt,  while  retaining  many  of 
the  astrologic  features  of  Assyro-Babylonian  medicine.  This 
dual  system  was  studied  by  Syrian  ph>'sicians  for  over  a  thousand 
years.  An  interesting  Syriac  text,  in  evidence  of  this  transition, 
has  been  published  by  Wallis  Budge.*  Syria  became  the  stepping- 
stone  or  first  station  between  Oriental,  Orseco-Alexandrian  and 
medieval  medicine.  In  the  Middle  Ages,  medical  translations 
from  the  Greek  texts  were  usually  made  backwards,  first  into 
Syriac,  then  into  Arabic  or  Hebrew,  then  into  Latin. 

The  tendencies  of  the  school  of  Empirics,  who  sprang  from  the 
Alexandrian  school  in  the  second  century  before  Christ,  culminated 
in  an  actual  development  of  quasi-experimental  pharmacology 
and  toxicology  at  the  hands  of  physicians  and  warj-  dilettante 
rulers,  of  whom  Mithridates,  King  of  Pontus,  achieved  a  reputation 
in  the  art  of  giving  and  taking  poisons.  He  is  said  to  have  im- 
munized himself  against  poisoning  by  means  of  the  blood  of  ducks 
fed  upon  toxic  principles,  and  he  aspired  to  make  a  universal  anti- 
dote (alexipharmacj'}-  These  "mithridates"  and  "theriacs,"  as 
they  were  called,  engaged  the  talents  of  pharmacists  up  to  the  be- 
ginning of  the  eighteenth  century,  and,  in  a  manner,  Mithridates 
may  be  regarded  eis  the  originator  of  the  idea  of  polyvalent  drugs 
and  sera.  The  principal  rehcs  of  this  empirical  poison-lore  are  the 
treatise  on  poisonous  animals  by  Apollodorus  of  Alexandria  and 

'  Diels:  Anonymua  Londinensia.  Bprlin,  1896,  33,  43.  Cited  by  W.  A. 
Heidcl.  Harvard  Stud.  Claas.  Philol.,  1911,  xxii,  I3S. 

'K.  Sudhoff:  "Aeratliches  aus  griechischen  Papvrus-Urkunden.  Baustein 
zu  einer  inedicinischen  Kulturneachichte  des  Hellenismus,"  in  Studien  z. 
Gescb.  d.  Med.  (Puschmann-Stiftung),  Nob.  5,  6,  Leipzig,  1909. 

•Syrian  anatomy  [etc.]  or  "The  Book  of  Medicines,"  ed.  E.  A.  Wallis 
Budge.    2  V,  Oxford,  1913. 
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two  hexameter  poems  of  Nikander  on  poisonous  animals  ( Theriaea), 
and  antidotes  for  poisons  (Alexipharmaca),  which  have  been  pre- 
served in  the  two  Aldine  editions  of  1499  and  1523,  and  in  the 
French  versification  of  these  poems  by  Jacques  Grevin  (Plantin 
edition,  Antwerp,  1568). 

III.    The  Gileco-Roman  Period  (156  B.  C.^76  A.  D.) 

In  the  early  history  of  Rome,  the  primitive,  dark,  smaD 
autochthonous  peoples  were  mastered  and  overcome  by  warriors 
from  the  North,  the  "close-fisted  Umbrian"  and  the  "sombre. 
Puritanical  Sabine."  To  this  inmixture  of  races,  yet  another  ele- 
ment was  added,  the  Etruscans,  with  their  "fleshy  bodies,  almond 
eyes,  bi;;  noses  and  f^rgeous  tastes,"  an  Oriental  race  whose 
ceremonies  and  divinations  "may  have  been  witnessed  by  Abra- 
ham himself  on  his  entry  into  Hebron,"  "The  vast,  dark  back- 
ground of  Roman  medicine,"  says  Allbutt,'  "for  us  the  soil  on  which 
Roman  medicine  was  to  be  cultivated,  consisted  of  the  original 
small,  dark  race,  reduced  to  formal  or  virtual  servitude,  d^raded, 
but  still  vivacious  and  factious,  and  of  an  ascendant  and  inesiati- 
ble  aristocracy,  mainly  of  northern  invaders,  but  interpenetrated 
by  another  ruling  race  of  oriental  habits."  The  Southern  half  of 
Italy  and  Sicily  were  not  conquered  by  the  Northern  invaders, 
but  remained  "Magna  Grax^ia"  from  the  sixth  century  B.  C.  to  the 
tenth  century  A.  D.,  and  from  Magna  Grsecia  came  one  of  the 
streams  of  cultural  influences  which  he]r)ed  to  form  the  School  of 
Salerno. 

After  the  destruction  of  Corinth  (146  B.  C),  Greek  medicine 
may  lx>  said  to  have  migrated  to  Rome.  Before  the  Greek  in- 
va.sion.  the  Romans,  as  tlic  elder  Pliny  tells  us,  "got  on  for  600 
years  without  doctors,"  rclyinK  mainly  on  medicinal  herbs  and 
domestic  simples,  superstitious  rites  and  religious  observances. 
To  the  Romans  of  the  Empire,  the  Greek  of  any  description  was 
the  Gr(Bculiifi  emtriens  of  Juvenal.  The  proud  Roman  citizen,  who 
had  a  household  god  for  nearly  ever>-  disease  or  phj^siologic  func- 
tion known  to  him,*  a  domestic  horlwl  medicine  of  his  own,*  looked 
askance  upon  the  itinerant  Creek  physician,  <iespising  him  as  a 
mercenary'  for  accepting  compensation  for  his  services,  and  other- 
wise <listnisling  him  a.s  a  possible  poisoner  or  assassin  (Pliny, 

'  Sir  T.  C-  .Mlbull:  Bril.  Mill.  .lour.,  lyinrl.,  190&,  ii.  14.11, 

'  These  liomun  (toils  won'  worshipod  under  tiinpjfiil  hut  iippropriate  luunw, 

as  Fcbria,  Sonbifw,  AnKfronJii.   Fliionia,   Uli'riiiii,  Cloncina.   Mephit«B,  Dea 

ShIu.'',  und  the  tike. 

*  The  favorite  household  remrdy  of  the  elder  Cato  was  the  cabbage. 
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XXIX,  7).  Archagathus,  who  came  to  Rome  in  the  year  of  the 
city  535  (220  B.  C),  the  first  Greek  physician  to  practice  there, 
came  to  be  known  as  "Carnifex"  for  his  cruelty  in  surgery  (Pliny, 
XXIX,  6).  It  is  further  recorded  that  the  intrigues  of  the  physicians 
Vettius  Valens  and  Eudemus  with  Messalina  and  Livia,  royal 
ladies  both,  the  non-existence  of  laws  to  punish  malpractice, 
poisoning  and  fraudulent  manipulation  of  wills  (by  hired  phys- 
icians), and  the  enormous  number  of  snakes  kept  in  private 
houses  in  pursuance  of  the  ^feculapian  cult,'  did  little  to  make 
medicine  respectable  in  the  eyes  of  the  austere  Roman,  who  did 
not  relish  the  intrusion  of  foreign  ideas  (Pliny,  xxix,  5-8,  22). 
Apart  from  the  writings  of  a  private  liUirateur  like  Celsus,  the 
principal  Roman  contribution  to  medicine  was  the  splendid  sani- 
tary engineering  of  the  architect  Vitruvius.  As  Cos  and  Alexandria 
were  the  starting-points  of  Greek  medicine,  early  and  late,  so  the 
most  eminent  physicians  in  Rome  came  from  Asia  Minor,  from  the 
Schools  of  Pergamus,  Ephesus,  Tralles  and  Miletus  (Wellmann). 
Greek  medicine  was  finally  established  on  a  respectable  footing  in 
Rome  through  the  person  ah  ty,  tact,  and  superior  ability  of 
Asclepiades  of  Bithynia  (124  B.  C.),  who  stood  apart  from  the 
Dogmatists  and  the  Empirics,  and  whose  fragments  are  presented 
in  Gumpert's  Greek  text  (Weimar,  1794).  Asclepiades  was  a 
formal  opponentof  the  Hippocratic  idea  that  morbid  conditions 
are  due  to  a  disturbance  of  the  humors  of  the  body  (Humoralism), 
and  attributed  disease  to  constricted  or  relaxed  conditions  of  ite 
solid  particles  (Solidism).  This  is  the  so-called  doctrine  of  the 
siridum  et  laxum,  which  was  derived  from  the  atomic  theory  of 
Democritus  and  has  been  revived  at  different  times  under  such 
various  guises  as  the  Brunonian  theory  of  sthenic  and  asthenic 
states,  Friedrich  Hoffmann's  idea  of  tonic  and  atonic  conditions, 
Brouseais'  theory  of  irritation  as  a  cause  of  disease,  and  Rasori's 
doctrine  of  stimulus  and  contra-stimulus.  As  a  logical  conse- 
quence of  his  antagonism  to  Hippocrates,  Asclepiades  founded  his 
therapeutic  scheme  on  the  efficiency  of  systematic  interference  as 
opposed  to  the  healing  power  of  nature;  but  in  practice  he  was  a 
real  Asclepiad,  wisely  falling  back  upon  the  Coan  r^me  of  freeh 
air,  light,  appropriate  diet,  hydrotherapy,  massage,  clysters,  local 
applications,  and  sparing  internal  medication.  He  was  the  first 
to  mention  tracheotomy.  His  influence  for  good  was  that  of  a 
superior  personahty  but  died  with  him.  His  pupils  and  adherents, 
Themison  and  others,  exaggerated  his  doctrines  into  a  formal 


'  In  293  B.  C,  the  cult  of  Jlaculapiug  was  introduced  into  Rome  in  the 
form  of  a  huge  aeipent  from  Epidaurus,  representing  the  god  in  his  chthonian 
aspect  (see  Ovid,  MetamorphoBes,  B.,  nv,  626-744). 
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"Methodism,"'  while  the  followers  of  the  Stoic  philosophers  en- 
deavored to  found  a  system  of  medicine  based  upon  the  ph^'sical 
action  and  status  of  the  vital  air,  or  pneuma,  which,  taken  in  by 
the  lungs,  to  cool  the  inner  heat  engendered  by  the  heart,  is  car- 
ried to  the  latter,  while  the  blood  is  derived  from  the  liver.  The 
Hellenic  Renaissance  in  Rome  was  thus  characterized  by  three 
different  ways  of  looking  at  disease  as  disturbances  of  the  liquid, 
solid  or  gaseous  constituents  of  the  body,  viz.,  Humoralism, 
Solidism,  and  Pneumatism.  In  all  this  welter  of  theorizing,  six 
names  stand  out  above  the  rest — Celsus,  Dioscorides,  Rufus, 
Soranus,  Galen,  and  Antyllus,  and  most  of  these  were  in  reality 
free-lances,  that  is,  "Eclectics."  The  Pneumatic  School,  founded 
by  Atheneeus  of  Attalia,  and  continued  by  his  pupil,  Claudius 
Agatbinus  of  Sparta,  the  teacher  of  Archigenes  and  Leonidas,  was 
the  most  important  departure.  The  Syrian  Archigenes  of  Apamea 
(drca  54-117  A.  D.)  has  been  shown  by  Max  Wellmann  to  be  the 
source  of  the  text  of  Aretseus  and  of  much  in  Aetius.*  The  medical 
Uterature  of  the  second  century  A.  D. — Galen,  Soranus,  Heliodorus, 
Antyllus,  Aretrous,  as  also  the  great  collective  works  of  the  Byzan- 
tines— was  made  up  of  excerpts  and  paraphrases;  and  this  tendency 
remained  the  custom  in  the  Middle  Ages  up  to  the  Renaissance. 
Although  Roman  medicine  was  almost  entirely  in  Greek  hands, 
the  best  account  of  it  we  have  was  the  work  of  Aurehus  Comehus 
Celsus,  who  hved  in  the  reign  of  Tiberius  Cssar.  Celsus  was, 
inferentially,  not  a  physician,  but  a  private  gentleman  of  the  noble 
family  of  the  Comelii,  who,  like  Cato  and  Varro,  compiled  en- 
cyclopedic treatises  on  medicine,  agriculture,  and  other  subjects 
for  the  benefit  of  the  Admirable  Crichtons  of  bis  own  station  in 
life.  Celsus  wrote  on  medicine  in  the  same  spirit  in  which  Vi^jil 
treated  of  veterinary  matters  in  the  third  book  of  the  Geoi^cs, 
and  wc  are  led  to  suppose  that,  in  accordance  with  Roman  usage, 
he  rendered  medical  assistance  gratis,  very  much  as  the  mistress 
of  an  old  English  estate  or  Southern  plantation  played  Lady 
Bountiful  among  her  friends  and  dependents.  Classed  by  Pliny 
among  the  men  of  letters  (auclores)  rather  than  the  medid,  Celsas 
was  ignored  by  the  Roman  practitioners  of  his  day,  and  slighted  as 
"mediocre"   (mediocri  vir  ingenio)  by  Quintilian.     His  name  is 

>  Allbutt  Hayfi  that  the  McthixJiitts  and  the  Empiri»<  were,  in  some  aort,  a 
ContinuBtioD  of  the  Coan  and  Cniditui  schools,  the  former  consideriiiK  the  whole 
patient  and  his  environment,  the  latter  the  locality  of  the  disease  and  its  locnl 
treatment.  The  Cnidians  and  the  Empirics  merely  listed  symptoms  without 
coordinating  them  and  were,  in  conse^iuence,  only  haphazard  therapeutists. 
Sec  Allbutt's  lectures  on  Greek  medicine  in  Rome,  Bnt.  Med.  Jour.,  Lond., 
1909,  ii,  144S;  1dl5i  159R. 

'  Wellmann:   Die  pneumatische  Schule  biH  auf  Archi^^et).    Berlin,  1895. 
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mentioned  only  four  times  by  the  medieval  commentators;  but 
with  the  Revival  of  Learning,  he  had  his  revenge,  in  that  his  work 
{De  re  medidna)  was  one  of  the  first  medical  books  to  be  printed 
(1478),  afterward  passing  through  more  separate  editions  than 
almost  any  other  scientific  treatise.  This  was  due  largely  to  the 
purity  and  precision  of  his  literary  style,  his  elegant  I^tinity 
assuring  him  the  title  of  Cicero  medicomm.  Celsus  is  the  oldest 
medical  document  after  the  Hippocratic  writings,  and,  of  the 
seventy-two  medical  authors  mentioned  by  him,  only  the  work  of 
Hippocrates  himself  has  come  down  to  us  relatively  intact.  The 
De  re  medidna  consists  of  eight  books,  the  first  four  of  which  deal 
with  diseases  treated  by  diet  and  regimen,  the  last  four  describing 
those  amenable  to  drugs  and  surgery.  The  third  book  contains, 
among  other  things,  the  first  adumbration  of  heart  disease  {Cardia- 
cws),  which  became  the  canon  of  subsequent  knowledge  in  an- 
tiquity.' The  fifth  book  begins  with  a  classified  list  of  drugs,  fol- 
lowed by  a  chapter  on  weights  and  measures,  pharmaceutic  meth- 
ods and  prescriptions,  very  much  like  a  modem  hand-book  of 
therapeutics.  Celsus  was  the  first  to  recommend  nutritive  ene- 
mata.  The  sixth  book  treats  of  skin'  and  venereal  diseases  as  well 
as  those  of  the  eye,  ear,  nose,  throat,  and  mouth.  The  seventh  book 
is  surgical,  and  contains  one  of  the  first  accounts  of  the  use  of  the 
ligature,  and  a  classic  description  of  lateral  lithotomy.  Under 
the  Romans,  surgery  (including  obstetrics  and  ophthalmology) 
attained  to  a  degree  of  perfection  which  it  was  not  to  reach  again 
before  the  time  of  Ambroise  Par^.  But^ical  instrumentation, 
in  particular,  was  highly  specialized.  Over  two  hundred  different 
surgical  instruments  were  found  at  Pompeii.  Herniotomy  and 
plastic  surgery  were  known,  as  well  as  the  operations  for  cataract, 
version,  and  Cesarean  section.  Sufficient  reason  for  all  this  may 
be  found  in  the  constant  contact  of  the  Romans  with  gladiatorial 
and  military  surgery,  and  the  fact  that  the  dissection  of  executed 
criminals  was  sometimes  allowed.  Hippocrates  said  that  "war 
is  the  only  proper  school  for  the  surgeon."  Celsus  is  also  very  full 
on  the  different  malarial  fevers  of  Italy  and  their  treatment,  on 
gout,  and  on  the  treatment  of  different  kinds  of  insanity.  He  was 
the  first  important  writer  on  medical  history,  and,  in  his  Pro- 
cemium,  estabhshes  the  status  of  Hippocrates,  Herophilus,  Era- 
sistratus,  and  other  great  names  of  the  past  in  the  spirit  of  one  who 
might  himself  have  said 

I  write  as  others  wrote 

On  Sunium's  height. 
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The  close  and  careful  investigation  of  the  sources  of  CelsuB  by  Max  WeD- 
majui'  suf^eats,  by  confrontation  and  comparison  of  many  parallel  paBugs, 
that  this  gK&l  text  i»  probably  a  compilation,  perhaps  a  translation,  deriving 
mainly  from  the  genuine  Hippocratic  writings,  from  the  fragment  on  fistula  by 
Aeclf^iades' pupU,  the  Burgeon  Meges,  from  the  pharmacologic  and  therapeutic 
writii^  of  HcracUries  of  Tarentum  (including  hm  exegesis  of  Hippocrates)  and 
from  Asclepiadea  himself  and  his  echool.  Id  Wcllmann's  vien,  the  prexumable 
Greek  source  of  Celsus  would  then  be  some  medical  handbook  for  the  laity, 
written  before  26  A.  D.  by  one  Cassiua  FeUx,  a  body-physician  to  Tiberius 
Qesar.  Of  the  105  different  editions  of  Celsua  extant,  the  most  interesting  are 
the  Florentine  editio  princeps  (1478),  the  Milan  impnnt  of  1481,  the  Venetian 
imprint  of  1524  (the  rarest  and  coHtlitwt  of  all),  the  Aldine  of  1525,  and  the 
handrome  Elievir  of  1657.  The  wtandard  modern  edition  is  that  of  Daremberg. 
Viewed  simply  an  a  book,  the  best  account  of  Celsus  in  any  language  la  un- 
questionably the  lucid  and  scholarly  eseay  of  Paul  Broca  * 

The  three  leading  Greek  surgeoiia  of  the  period  contemporary 
with  CelaUB  were  the  Pneumatists,  Heliodorus,  Archigenes  (both 
mentioned  in  Juvenal  and  the  latter  contemporaneous  with  Celsus), 
Antyllua,  contemporaneous  with  Galen,  all  of  whom  have  come 
down  to  us  in  the  compilations  of  the  Byzantine  writers.  Helio- 
dorus, who  antedated  Celsus,  gave  the  first  account  of  hgation  and 
torsion  of  blood-vessels,  and  was  one  of  the  first  to  treat  stricture 
by  internal  urethrotomy.  He  also  described  head  injuries,  the 
or)erative  treatment  of  hernia,  circular  and  flap  amputation.  The 
latter  procedure  was  fully  described  by  Archigenes  of  Apamea, 
and  both  surgeons  employed  ligatures,  which,  in  Galen's  time,  were 
to  be  bought  at  a  special  shop  in  the  Via  Sacra.  Antyllus,  long 
before  Daviel,  mentions  the  removal  of  cataract  by  extraction 
and  suction,  but  his  name  and  fame  are  permanently  associated 
with  his  well-known  method  of  treating  aneurysms  by  applying 
two  ligatures  and  cutting  down  between  them,  which  held  the  field 
until  the  time  of  John  Hunter. 

Pedacius  Dioscorides*  the  originator  of  the  materia  medica, 
was  a  Greek  army  sui^;eon  in  the  service  of  Nero  {54r-68  A.  D.), 
and  utilized  his  opportunities  of  travel  in  the  study  of  plants.  Bis 
work  is  the  authoritative  source  on  the  materia  medica  of  antiq- 
uity, of  which  he  describes  about  600  plants  and  plant-principles, 
over  a  hundred  more  than  Theophrastus.  As  Theophrastus  was 
the  first  scientific  botanist,  so  Dioscorides  was  the  first  to  write  on 
medical  botany  as  an  applied  science.  His  first  book  deUs  with 
aromatic,  oily,  gummy,  or  resinous  plant  products;  the  second  with 
animal  products  of  dietetic  and  medicinal  value  and  with  cereals 
and  garden  herbs;  the  third  and  fourth,  with  the  other  medicinal 
plants.  His  classification  was  qualitative,  as  in  a  materia  medica, 
rather  than  botanical,  but,  like  Theophrastus,  he  recognized  natural 
families  of  plants  before  Linnseus,  Adanson,  and  Jussicu.     His 

'Wellmann:  A.  Cornelius  Celsus:  eineQuellenunt^rsuchung,  Berlin,  1913, 
'  Conferences  historiques  de  la  Faculty  de  m^lecine,"  Par.,  1866, 445-197. 
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descriptions  were  followed,  "word  by  word,"  for  aixteen  centunes, 
and  his  book,  says  Greene,'  has  been  more  attentively  studied  by 
learned  men  than  any  other  botanical  work,  with  the  possible  ex- 
ception of  Bauhin's  Pinax  (1623).  Up  to  the  beginning  of  the  seven- 
teenth century  the  best  books  on  medical  botany  were  still  simple 
commentaries  on  the  treatise  of  Dioseorides,  which  is  the  historic 
source  of  most  of  our  herbal  therapy,  even  of  the  famous  medieval 
substitutes  for  anesthesia.  Mandragora  wine  {"^n'f  tiavdpapipiT^t) 
is  prescribed  internally  by  Dioseorides  as  a  draught  for  insomnia 
or  pain,  and  in  three  places  (iv,  76)  he  recommends  it  explicitly 
in  surreal  operations  or  cauterization,  whether  per  os,  as  a  clyster, 
or  as  an  inhalation  (iv,  81*). 

The  most  mleregtingeditionHOf  Dioecoridi»are  the  Aldineof  1499  (Gre^ 
text),  the  Stephanus  of  1516  [Latin  traiulation  of  Ruolliun),  the  rare  bilingual 
text  of  ColotCT>e  (1529)jaDd  the  Italian  commentary  of  Mattioli  (Venice,  1544), 
also  extremely  rare.  The  Gneco-Latin  text  of  Kurt  Sprengel  (Leipzig,  1829- 
30),  the  definitive  Greek  text  of  Max  Wellmann  (1906-7),  and  the  (Wman 
translation,  with  marginalia,  by  J.  Berendex  (Stuttgart,  19ff2)  are  all  valuable. 
The  spuriouB  Latin  H8.  of  Dyatcoridet  de  herbis  Jeminini*  in  the  Hofbiblio- 
thek  at  Munich,  with  iU  SOD  illustrationA,  as  alao  the  more  coniplete  coitex 
(9332)  in  the  Biblioth^ue  Nationals  (Parifl),  which  wa*  executed  about  540 
A.  D.,and  wastheaoureeof  Gariopontua,  MacerFlondufl,tbe  DiaetaTheodori, 
and  other  medieval  compilations,  ih  now  known  to  medical  scholarB  as  "nteudo- 
DioBcorides.""  The  four  authentic  Greek  M88.  are  the  codices  Of  Naplex, 
Constantinople  (at  Vienna),  the  illustrated  Paris  codex  No.  2179,  and  the 
MS.  of  Sir  Thomas  Phillips  (Cheltenham). 

Aretcus  the  Cappadocian,  who  also  lived  either  under  Domitian 
or  Hadrian  (second  to  third  century  A.  D.),  comes  nearer  than  any 
other  Greek  to  the  spirit  and  method  of  Hippocrates,  and  is  on  this 
account  more  readily  appreciated  by  modem  readera.  As  Max 
Wellmann  has  shown,  by  careful  comparison  of  texts,  his  work 
really  derives  from  the  writings  of  Archigenes,  and  he  is  thus  our 
most  important  source  for  the  teachings  of  the  Pneumatic  School.* 
As  a  clinician,  he  ranks  next  to  the  Father  of  Medicine  in  the 
graphic  accuracy  and  Gdehty  of  his  pictures  of  disease,  of  which 
he  has  ^ven  the  classic  accounts  of  pneumonia,  pleurisy  with 
empyema,  diabetes,  tetanus,  elephantiasis,  diphtheria  (ulcers 
S\-riaca),  the  aura  in  epilepsy,  the  firet  clear  differentiation  be- 
tween cerebral  and  spinal  paralysis,  indicating  the  decussation  of 

■  E.  L.  GnKne:  "Landmarks  of  Botanical  History,"  Wad)..  1909, 151-155. 

*  For  the  citations,  see  Huaemann's  elaborate  study  in  Deutsche  Ztwhr. 
f.  Chir.,  L«pi.,  1895-«,  riii,  577-587. 

'  H.  Stadkr:  Janus,  Amst.,  1899,  iv,  54S-550. 

•See  WeOmann:  Die  pneumatiKbe  Schuk,  Beriin,  1S95,  22-64.  The 
rHatian  between  Aretcui  and  Arehigencs  was  first  noted  by  Sprengd.  C.  W. 
KIcae  (JaniM,  Gotba.  1851,  i,  105;  217)  maintained  that  Aretteiu  preceded 
ArrhiKeoes  aiid  was  copied  by  bini,  but  WeOmann's  view  aeeniB  the  oiore 
prob*Ue.    For  tbe  many  attempts  to  fix  the  lifetime  <d  Aret«UK,  we  Klose, 
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the  pymmidii,  and  a  very  full  account  of  the  different  kinds  of 
insanity.  Although  not  equal  to  the  later  Aetius  in  the  accuracy 
of  his  transcriptions  from  Archigenes,  AretteuB  is  easily  the  moat 
attractive  medical  author  of  his  time.  He  was  essentially  a  styliBt, 
and  the  character  of  his  Ionic  Greek  Ib  said  to  indicate  a  late  period. 
Hi«  work  in  preserved  in  the  faulty  Greek  text  of  1554,  in  Wigan's 
valued  ('larendon  Press  edition  (Oxford,  1723),  the  Leipeig  text 
of  C.  (i.  Kilhn,  and  the  Greek  text  with  English  translation  by 
FranciH  Adams  (London,  1858). 

Another  great  eclectic  was  Rufus  of  Ephesus,  who  lived  in  the 
reign  of  Trajan  (98-117  A.  D.),  and  whose  literary  remains  and 
fragments  have  been  preserved  in  the  Paris  text  of  1554,  and  that 
of  Daremberg  (Paris,  1879). 

He  WToU*  a  little  work  on  anatomy  in  which  he  described  the  capsule  erf 
the  crynbilliDC  tcDH,  the  membranes  of  the  eye,  the  optic  chiaam,  and  the 
oviduct  in  the  Hheep.  Ho  also  r^vp  the  first  dpaoriptions  of  traumatic  ery- 
sipohiH,  epithelioma,  and  bubonic  plofue  (derive<l  from  Alexandrian  sources). 
He  addnl  many  new  compounds  to  the  materia  medica.  of  which  his  "hiers," 
a  purKativc  containing  colocynth,  became  celebrate<l.  Rufus  wan  a  good 
sufKCon  and  dnncribcd  all  the  known  methods  of  hemootasia,  "digital  com- 
prcMsion,  styptics,  the  cautery,  tortuon  and  the  lifcaturc"  (Oeler). 

Soianus  erf  Epbesus  of  the  second  centurj-  A.  D.,  a  follower  (rf 
the  Methodist  school  of  A8clcpia<les,  is  our  leading  authority  on  the 
gynecology,  obstetrics,  and  pediatrics  of  antiquity.  His  treatise 
on  midwifery  and  diseases  of  women,  preserved  in  Dietz's  Greek 
t<>xt  (KonigsIxT);,  1838'),  was  the  original  of  such  famous  works 
as  Iloslin's  lioxengarten  (1513),  and  Raynalde's  "Byrthe  of  Man- 
kynde"  (1<545).  MoRt  of  the  supposed  innovations  in  these  boc^cs, 
«u(^h  as  the  olwtetric  chair  or  [Kxblic  version,  have  been  traced 
l>ack  to  Soninu!*,  After  Soranus,  there  were  no  real  additions  to 
obstetrics  Ix'forc  the  time  of  Par^.  some  fifteen  hundred  yeara 
later.  Tlu;  iwdiatric  section  in  Soranus  is  the  finest  contribution 
)<>  the  subject  in  antiquity,  containing  the  most  rational  precepts 
as  to  infant  hygiene  and  nutrition,  with  separate  chapters  on 
infantile  diseases,  including  a  recognizable  account  of  rickets. 

'I'ho  "Natural  History"  of  Pliny  the  Elder  (23-79  A.  D.),  <rf 
whicrh  Books  XX-XXXII  deal  exclusively  with  medicine,  ia  a 
vast  compilation  of  all  that  wa.s  known  in  his  time  of  gef^raptiy, 
mcte«rok»gj-,  an(hro|>olog^-,  Ixitany,  zoolc^y,  and  mineralogy  and  is 
interesting  for  tis  many  curious  facts  about  plants  and  drugs,  its 
sidelights  on  Roman  medicine,  and  ita  author's  many  slaps  at 
physicians.  After  the  invention  of  printing  it  passetl  throu^ 
more  than  eighty  editions. 
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It  containB  the  original  references,  to  man^  unique  things,  such  ah  »:urvy 
(glomatace),  Druidical  medicine,  auperfcctatioD  and  ataviam  (ipse  ovum 
re^eneraml  lEthiopum),  the  case  of  Motcuh  Curiua  Dentatus,  who  was  bom 
with  tteth,  the  artificial  iron  hand  o(  Marcus  Sei^us,  the  great-grandfather  of 
Catiline,'  Mithridates'  experimenta  with  poisons,  or  Nero's  use  of  the  monode 
or  lorgnctt«  {Nero  princeps  gladiatorum  puffnaa  gperlabai  in  itnaragdo),  which, 
somp  writers  think,  may  have  been  an  actual  eyeglass.  The  botanical  errors 
of  Pliny  remained  unchallenged  until  the  time  of  Nicholas  Leomcenus  (1492). 

The  ancient  period  closes  with  the  name  of  the  greatest  Greek 
physician  after  Hippocrates,  Galen*  {131-201  A.  D.),  the  founder 
of  experimental  physiology.  Bom  an  architect's  son  at  Pergamus, 
Galen's  youth  and  old  age  were  those  of  a  peripatetic.  His  life 
was  one  long  WaruUrjakr.  At  Rome,  where  he  commenced  prac- 
tice in  164  A.  U.,  he  soon  attained  the  leadership  of  his  profession, 
but  retired  early  to  devote  himself  to  study,  travel,  and  teaching. 
Compared  with  Hippocrates,  Galen  seems  like  the  versatile  many- 
sided  man  of  talent  as  contrasted  with  the  man  of  true  genius.  He 
was  the  most  skilled  practitioner  of  his  time,  but  left  no  good  ac- 
counts of  clinical  cases,  only  miraculous  cures.  He  usually  got  his 
patients  well,  and  to  this  end  instituted  an  elaborated  system  of 
polypharmacy,*  the  memory  of  which  survives  in  our  language  in 
the  term  "galenicals,"  as  applied  to  vegetable  simples.  Galen's 
place  in  science  is  very  high,  but  his  roving  disposition  undoubtedly 
did  much  to  develop  that  cocksure  attitude  of  mind  which  made 
his  writings  the  fountain-head  of  ready-made  theory,  or  what 
the  Germans  call  "polypragmatism."  He  had  an  answer  ready 
for  every'  problem,  a  reason  to  assign  for  every  phenomenon.  He 
elaborated  a  system  of  pathology  which  combined  the  humoral 
ideas  of  Hippocrates  with  the  Pythagorean  theory  of  the  four  ele- 
ments and  hia  own  conception  of  a  spirit  or  "pneuma"  penetrat- 
ing all  the  parts.  Referring  all  pathologic  phenomena  back  to 
these  postulates,  Galen,  with  fatal  facility  and  ingenuity,  proceeded 
to  explain  everything  in  the  light  of  pure  theory,  thus  substituting 
a  pragmatical  system  of  medical  philosophy  for  the  plain  notation 
and  interpretation  of  facts  as  taught  by  Hippocrates.  The  effect 
of  this  dogmatiam  and  infallibility  upon  after-time  was  appalling; 
for  while  Galen's  monotheism  and  piety  appealed  to  the  Moslems, 
his  assumption  of  omniscience  was  specially  adapted  to  appease  the 
mental  indolence  and  flatter  the  complacency  of  those  who  were 
swayed  entirely  by  reverence  for  authority.     Up  to  the  time  of 

'  See  Sudhoff:  Mitt.  z.  Gesch.  d.  Med,,  Lcipz.,  1916,  xv.  No.  1. 

'From  the  fifteenth  century  on,  the  erroneous  form  "Claudius  Galen" 
has  been  much  employed.  Klebs  (Proeopographie  imperii  Romani,  1S97,  I, 
374-^380),  shows  it  to  l>e  a  misreadint;  of  Cllarissimusl  Galen.     (Sudhoff.) 

*  Asclepiadee,  Allbutt  says,  tended  to  dissipate  the  specific  in  the  uni- 
versal (physiok^c  therapeutics);  Galen,  procealing  from  a  theoretic  mono- 
theiain,  tended  to  lose  the  universal  in  the  particular  (polypharmacy). 
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Vesaliua,  European  medicino  was  one  vast  argumenhim  ad  hominem 
in  which  even.'thinK  relating  to  anatomy  and  physiology,  as  well 
as  diseaw,  was  referred  back  to  Oalen  as  a  final  authority,  from 
whom  there  could  be  no  appeal.  After  his  death,  European 
medicine  remained  at  a  dead  level  for  nearly  fourteen  centuries, 

Galen  was  the  most  voluminous  of  all  the  ancient  writers  and 
the  Rfeateat  of  the  theorists  and  sysferaiitists.  His  works  are  a 
t^t^ntic  encyclopedia  of  the  knowledge  of  his  time,  including  nine 
lK>oks  on  anatomy,  seventeen  on  physiology,  six  on  pathologj', 
sixteen  essayR  on  the  pulse,  the  Megaterhne  (Ars  magna)  or  thera- 
peutics {fourteen  books),  the  Microtechne  (Ara  parva)  or  "prac- 
tice," and  thirty  books  on  pharmacy.  He  gave  us  the  four  classic 
symptoms  of  inflammation,  differentiated  pneumonia  from  pleu- 
risy, was  the  first  to  mention  aneurysm,'  separating  the  traimiatic 
from  the  dilated  form,  descril>ed  the  difi'erent  forme  of  phthisis, 
mentioning  its  infectious  nature  and  proposing  a  full  milk  diet 
and  climatotherapy  (sea  voyages  and  dry  elevated  places)  for  the 
disease;  he  understood  the  diathetic  relation  between  calculus 
and  gout,  and  his  prescriptions  indicate  a  most  intelligent  use  of 
opium,  hyoscyamus.  hellebore  and  colocynth,  hartshorn,  turpen- 
tine, alcohol  (wine),  sugar  diet  (honey),  grape-juice,  barley-water, 
and  cold  compresses.  He  introduced  the  doctrine  of  the  four 
temperaments  and  set  the  pace  for  a  fantastic  pulse-lore  or  ars 
sphygmica,  which  was  still  in  vofpie  in  the  eighteenth  century.  He 
traveled  far  to  learn  all  he  could  al)out  the  native  rem^ies  of 
different  regions,  and  even  paid  two  special  visits  to  the  isle  of 
I>emnoH  in  order  to  investigate  the  therapeutic  value  of  its  sacred 
sealed  earth  (terra  sigillata').  .\s  an  anatomist,  Galen  gave  many 
excellent  descriptions,  especially  of  the  motor  and  locomotor 
systems,  but  his  work  was  faulty  and  inaccurate,  as  being  based 
largely  on  the  dissection  of  apes  and  swine.  He  studied  osteology 
in  the  ape  {Macacui  ecawlatvx)  and  from  stray  human  skeletons, 
such  as  thai  of  the  roblwr  he  oner  found  on  a  lonely  mountainside. 
His  my(ilog>'  was  ba.scd  mainly  upon  the  sludy  of  the  musculature 
of  the  Barbarj'  ape  (Macacux  inmw),  but  he  clearly  understood  the 
difi'erence  lietween  origin  and  insertion  and  knew  most  of  the 
muscles  and  their  functions,  although  he  had  little  nomenclature.* 
His  splanchnology'  was  <lefoctive  and  erroneous;  his  neurology  is 
the  Ix^l  feature  of  his  anatomical  work.  From  his  dissections  of 
the  brains  of  oxen,  ho  distingnishe<l  the  dura  mater  and  pia  matfir, 

'  "MethiKlus  Medcniii."  lib-  v,  f-  Ki  (Linacrp's  tratifllttlion  of  1519). 
'C.  J.  S.  TliompHon:   Terra  mpllata.  Tr.  XVI!.     InUmut.  Med.  Cong., 
1913,  Lond.,  Ifll4,  sect,  xxiii,  4H;H44. 

'  J.  S.  Milne :  Galen's  knowledge  of  miiHcular  anatomy,  ibid.,  389-400. 
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the  corpus  calloeum,  the  third  and  fourth  ventricles  with  the  iter 
(Syh-ian  aqueduct),  the  fornix,  corpora  quadrigemina,  vermi- 
form process,  calamus  scriptorius,  hypophysis  and  infundibulum. 
Of  the  twelve  cerebral  nerves,  he  knew  seven  pairs,'  also  the  sympa- 
thetic gangha,  which  he  described  as  the  reenforcers  of  the  nerves. 
His  treatise  on  anatomical  "administration"  or  method  was  the 
first  treatise  on  dissection,'  and  authoritative  through  the  centuries. 
His  contributions  to  the  science  were  accepted  as  finahties  up  to 
the  time  of  Vesalius.  But  if  Galen's  anatomy  failed  in  the  long 
run,  through  the  fact  that  it  was  simian,  canine,  bovine,  porcine, 
rather  than  human,  and  because  he  subordinated  accurate  descrip- 
tion of  structures  to  speculation  about  their  functions,  he  was  the 
first  and  foremost  contributor  to  experimental  physiology  before 
Harvey.  He  was  the  first  to  describe  the  cranial  nerves  and  the 
sympathetic  system,  made  the  first  experimental  sections  of  the 
spinal  cord,  producing  hemiplegia;  produced  aphonia  by  cuttii^ 
the  recurrent  laryngeal;  and  gave  the  first  vahd  explanation  of  the 
mechanism  of  respiration.  He  showed  that  the  arteries  contain 
blood  (by  performing  the  Antyllus  operation),  and  demonstrated 
the  motor  power  of  the  heart  by  showing  that  the  blood  pulsates 
between  the  heart  and  a  ligated  artery,  but  not  beyond  it.  Like 
the  Alexandrians,  he  inferred  that  the  arteries  and  veins  anasto- 
mose "through  certain  invisible  and  extremely  small  vessels" 
(Osier).  He  also  showed  that  an  excised  heart  will  beat  outside 
the  body,  a  common  incident  at  the  sacrificial  rites,  and  good  evi- 
dence that  it«  beat  does  not  depend  upon  the  nervous  system.  In 
these  matters  Galen  gave  to  medicine  that  method  of  putting 
questions  to  nature  and  of  arranging  things  so  that  nature  may 
answer  them,  which  we  call  experiment.  Daremberg  once  re- 
peated all  of  Galen's  experiments  in  the  Jardin  des  Plantes.  In 
his  physiologic  speculations  about  his  findings,  Galen  spoiled  his 
work  by  his  mania  for  teleology,  which  he  got  from  Aristotle's 
reading  of  nature.  His  bump  of  reverence  was  inordinately  de- 
veloped, and  although  he  was  right  in  his  primary  assumption  that 
structure  follows  function,  his  enthusiasm  led  him  into  the  strang- 
est and  most  arbitrary  hypotheses  based  a  priori  upon  his  centric 
idea  that  every  thing  in  nature  shows  an  element  of  design  and 
the  goodness  of  the  Creator.  Modem  biologists  see  the  living 
creature  and  its  life-history  as  the  resultant  of  the  parallelogram 
of  two  forces,  the  reaction  of  the  innate  heredity  against  the  outer 
environment.     They  reason  that  differences  in  structure  are  the 

'  For  Galen's  knowledge  of  the  cerebral  nerves,  see  Th.  Beck,  Arch.  t. 
Ge»ch.  d.  Med.,  Leipz.,  igO»-10,  iii,  110-114. 

*  For  Galen'fl  technique  in  diseection  and  vivisection,  see  Friedricb 
Ullrich.  l^ipziK  dis8.  (InBt.  f.  Geech.  d.  M«4.),  1919. 
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rcHuItant  of  adaptation  to  the  stress  and  strain  of  environinent. 
But  (ialen,  as  Neuburger  puts  it,  made  his  whole  physiological 
thctiry  "a  skilful  and  well-instructed  special  pleading  for  the  cause 
of  dttHJgn  in  nature,"  whereby  he  lost  himself  in  a  priori  specula- 
tiontt  "to  explain  nature's  execution  before  even  her  mechaniBm 
ha<l  l>cen  deinonHtrated."  His  contributions  to  the  physiolc^y  <rf 
th(!  nervous,  respiratory,  and  circulatory  systems,  however  faulty, 
were  the;  only  real  knowledge  for  seventeen  centuries.' 

There  are  three  Galenic  superstitions  which,  through  their 
plauiiiiblc  character,  have  had  a  great  deal  to  do  with  preventing 
the  advancement  of  medical  science.  First,  the  doctrine  of  Vitsl- 
isni,  which  maintained  that  the  blood  is  endued  with  "natural 
spirits"  in  the  liver,  with  "vital  spirits"  in  the  left  ventricle  of  the 
heart,  an<l  that  the  vital  spirits  arc  converted  into  "animal  spirito" 
in  the  brain,  the  whole  organism  I>eing  animated  by  a  "pneuma." 
M<MlificationH  of  this  theorj',  however  attractive,  have  driven 
piiysiolog)'  into  many  a  delusive  blind  alley,  even  up  to  the  time  of 
Driesrh.  SiMfm<l,  the  notion  that  the  blood,  in  its  transit  through 
llic  IxMly,  passes  from  the  right  to  the  left  ventricle  by  means  of 
certain  imagiiian,'  invisible  pores  in  the  interventricular  septum, 
prttventtid  tluMirists  from  having  real  insight  into  the  circulation 
imtil  the  time  of  Harvey.-  Third,  the  idea  that  "coction"  or 
suppuration  is  an  essential  part  of  the  healing  of  wounds  led  to 
those  Anibist  notions  of  "healing  by  second  intt^ntion,"  setons  and 
laudable  piia,  which,  although  comliatcd  by  Mondeville,  Paracel- 
Hus  and  I'ar^,  were  not  entirely  overthrown  before  the  advent  of 
Lister. 

(If  llii'  itmnv  <-<litiiinH  of  (iiilpn'x  witrks.  thcmnst  importfint  are  the  AJdioe 
(ini>k  Ii-xl  uS  l.U.~>  (fiv<-  viiluiiu'H).  the  BiutI  edition  of  1538,  with  the  initial 
li'ltcrliv  llolliciti.  ikiiil  t)iciiiiir'<lilTi'r(<nt  editions  of  the  Latin  t«xt  published  Iqr 
th>'  lioiiM-  of  <;iiiiitii  lit  Vi<iii<-<-  iH'tu-ci'n  the  years  1541  and  162Q.  Of  Latin 
tninslnlioiiH,  ('oiirarl  ( Iitiiii'r'K  (IIium'I.  15(12),  with  the  bbfcraphic  illuBtration 
oil  IIm'  lill''  |ia|i:<'.  iLiiil  Ihiwc  iif  Liniicri',  are  ]>erhapH  the  miiKt  famous.  Among 
Ihe  iiiiKii-in  iiiitioiiN,  th<'  Im-hI  an-  tho  twenty-volume  Greek  and  Latin  text  o( 
luiliii  (l^-ijwiK,  ISJI  :t;t'l,  with  11  valuahle  index,  and  Darembern's  antbobi|^ 

MS.  nf  I'h.'  Niiiili  r.-ii'iu'ry  A.  I).,  with  (>rniui 

'  A  |KiN-ilili'  e\ci-piii>n  In  this  clalement  \ 
expmiiieTil.-  IIII1.I.-  hy  V.'sidiiis  whiMi.  how.'ver. 

=  (iHli-n  nminlid  thi-  iirleriiil  htiHHl  (I'hariEnl  with  'Mtal"  spirits)  and  the 
veiioiiH  IiIihhI  (I'hiirKiii  wiih  "iitiliiriil"  MpirilK)  aM  ebbinK  and  flowing,  bacic 
Hiiii  tiirlh.  tlinuiKli  llii'ir  ^I■^pl'^tiye  ehniineiN,  but  hanii;:  no  connectim  with 

"aniiiiid  i|w,vi-lii<'ii|l  r.{>iri(H"  ui>rt>  niipiMMiil  to  iiiutmc  biirk  and  forth  IhroUfdi 
the  liollow  tiiTVex.  uhii'h  lRi'iiitii>  wiljd  nriiTdenlh.  For  ii  iiood  account 4^  thb 
an'hiiii'  pliv^iolouv,  -i-,.  sir  Michml  I'ml.T,  "Iai-Iuk'n  on  the  Hbtix?-  of 
l'hysiol.«.v,  "Canihridtti-,  IIHH.  in>   1-'.  i:i 

'  h'or  :i  valu:ible  tiilxilnliim  of  ' 
to).  Kiihn),  mv  J.  /Imim-riimiiiiN  ll< 
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by  Max  Simon  (Leipzig,  1906)  ia  very  valuable.  The  most  famous  single 
treatiae  of  Galen  is  his  monograph  on  the  phyHiologic  and  Ideologic  aspects  of 
the  different  parts  of  the  human  body  (De  Uiu  Partium),  the  prototype  ol 
all  subsequent  "Bridgewat«r  treatises."  The  Corpus  medicorum  Grecorum 
(Leipzig  and  Berlin),  a  series  of  Teubner  texts  published  under  the  auspices  of 
the  collective  scientific  academies  of  Europe,  will  include  all  the  Greek  writers. 
The  standard  source  for  the  minor  Greek  and  Grnco-Lalin  writers  is  Valentin 
Roee's  Anecdola  grata  el  graeo  laHna  (Berlin,  1864-70), 

Of  the  condition  of  medicine  under  the  Romans,  considerable 
is  known,  but  bttle  need  be  said.  Much  of  Roman  medicine  is 
found  in  the  secular  writers,  particularly  the  poets,  dramatists, 
satirists  and  epigrammatists,  and  in  the  inscriptions. 

Of  the  Latin  writers,  Plautus  and  Terence  are  remarkable  for  sideUghts 
on  obetetrics  and  popular  medicine;  Lucretius  for  anatomv.  physiology, 
dietetics,  fa^rgiene,  climatolocy  and  the  famous  account  of  the  plague  at 
Athens  which  terminates  his  sixth  book;  Virgil  for  veterinary  medicine' 
Horace.  Juvenal,  Persius  and  Martial  for  satirical  sidelights  on  diseases  and 
dru^  of  the  timCj  peraonal  hygiene,  criminal  abortion,  insanity,  and,  with  the 
erotic  poets  (Ovid,  Catullus,  Tibiillus,  Propertius)  for  innumerable  details 
about  HexuaJ  vices,  venereal  diseases,  aphrodisiacs  and  cosmetics;  Cicero  and 
the  younger  Pliny  for  internal  medicine;  Lucan  for  vivid  accounts  of  war 
wounds  and  bites  of  poisonous  aerpents;  Livy  for  Roman  medico-military 
administration;  Tacitus  for  the  anthropologv  of  ancient  Germany;  Suetonius 
for  the  vice:;  and  mental  disorders  of  the  CE!<ai8.  Horace,  an  intimate  of  the 
physician  Antonius  Musa.  gives  semeiok^c  details  with  classic  concision. 
Ovid,  in  his  account  of  the  plague  of  MpnA,  is  a  better  epidemiolt^^t  than 
Thucydides  or  Lucretius.  Vii^l,  most  leamcxi  in  medicine,  described  anthrax 
in  .sheep,  and  indicates  the  knowledge  of  contafdon  from  herd  to  herd. 

"Nee  mala  vicini  pecoris  contagia  laedent." 

Mosquito  netting  (amopeum)  is  mentioned  by  Horace  and  Juvenal.  Aulus 
Gellius  is  quite  modem  in  his  exposition  of  infant  hygiene  and  nutrition. 
Medicine  in  the  Latin  poets  has  been  carefully  studii'd  by  Proeper  Meniere' 
and  Edmond  Dupoiiy';  Birkholtz  made  an  anthologj-  of  medical  excerpts 
from  Cicero  (1806') ;  Jelliffe  has  studied  the  Roman  psychiaters  of  the  Augustan 

Kriod;  but  the  whole  field,  so  rich  in  details  for  medical  historians,  has  been 
it  little  explored. 

Before  the  second  centurj-  A.  D.,  the  Romans  employed  medical 
slaves  (servi  medici),  or  relied  upon  their  special  medical  gods 
(Febris,  Scabies,  Uterina,  and  the  rest),  with  an  occasional  dilet- 
tante interest  in  healing  on  their  own  account.  How  the  early 
Roman  citizens  looked  upon  the  Greek  physicians  has  been  seen. 
But  even  after  Asclepiades,  Galen,  and  Soranus  had  made  the 
status  of  medicine  respectable,  the  Roman  Quirites  continued  to 
regard  the  profession  as  beneath  them. 

n  medicine,  such  as 


>  P.  Meniere:   Etudes  m^cales  sur  les  pontes  latines,  Paris,  1S58. 
'  E.  Dupouy:  MMecine  et  moeurs  de  I'ancicnne  Rome,  2  iA.,  Paris,  1 
'  Birkboltx:  Cioero  ntedieus,  Leipzig,  1806. 
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lion  of  drugH  and  prencrriptiona,  who  aleo  left  an  imporUnt  expectorant  mix- 
ture forphthiitui  and  first  HUftgeeted  the  udc  of  the  electric  ray-Sah  in  head- 
acheH;  Ctehus  Aurelianun,  the  fifth  century  neuroloniat,  who  paraphrased 
II  lost  work  of  SoranuB  of  Ephesua  on  practice-:  Quintua  Serenux  SauMXiiciw, 
who  wrote  a  <lidartio  poem  on  popular  medicine  in  the  third  century  A.  D. 
(taken  from  Phny) ;  Sextue  Placitus  PapyrienBis,  who  wrote  a  book  on  uiimal 
medicine  (fourth  century) ;  Vindicianua  Afer,  who  wrote  anatomic  treatises  and 
a  formulary  in  the  same  period ;  ComsIuh  Felix,  the  supposed  original  source  irf 
Celsus,  and  Theodorus  Priscianus,  court  physician  to  Gratian. 

Besides  the  "medici"  proper,  there  were  the  herb  gatherers 
(rhizotomi),  the  drug-peddlers  {pharmaaypoUs) ,  the  salve-dealere 
(unguentarii),  the  army  euFReona  {medid  cohortis,  medici  legionig), 
and  the  archiatri  or  body  phy8ic?ians  to  the  emperors,  some  of 
whom  were  also  pubhc  or  communal  {archicUri  populares).  There 
were  also  the  less  reputable  iatrolipta,  or  bath  attendants,  medial 
or  female  healers,  saga  or  wise-women,  obsUtrica,  or  midwives,  the 
professional  poisoners  (phanruicopcn),  and  the  depraved  char- 
acters who  sold  philters  and  abortifacients,  A  very  dubious  and 
much  satirized  class  were  the  eye  specialists  or  oculists  (medtd 
ocutarii)  who,  each  of  them,  sold  a  special  eye  salve  stamped  with 
his  own  private  seal,  usually  compounded  of  saltn  of  zinr  and 
other  metals.  Nearly  two  hundred  of  these  seals  have  been 
found.  The  house  of  the  Vcttii,  excavated  at  Pompeii,  has  a 
mural  painting,  representing  cupids  and  psyches  as  "ungttentarii" 
in  the  act  of  expressing,  heating,  testing  and  selling  olive  oil 
(Peters).  Many  evidences  of  Roman  medicine  have  been  found  in 
Britain,' 

A  special  feature  of  Roman  medicine  was  the  cultivation  of  warm  public 
baths  (Ihermir)  and  of  mineral  sprin|i;i.  General  hydrotherapy  was  intro- 
duced bv  Aaclepiades.  and  no  lens  than  1800  public  baths  had  been  founded 
during  the  period  334  B.  C.-180  A.  D.  (Haewr),  Tho  baths  of  Caraealla 
and  Diocletian  had  marble  accommodation;<  for  1600  and  3000  persons  re- 
spectively, the  water  beinft  supplied  from  the  great  agueduets.  The  estab- 
lishments for  cold  bathing  (frigiilaria)  often  had  a  swimming-pool  (pitdtia) 
atlachi-d.  but  it  is  not  known  whoiher  the  warm  baths  (lepidaria,  calidarki) 
were  heated  as  to  the  water  or  to  the  air  of  the  room.  The  ]>rincipal  natural 
springH  were  the  thermie  at  Bain^  near  Naples^  Thermopyla-  in  Greece  (eope- 
eially  pnlronizcd  ^  the  Einper<ff  Hadrian),  and,  in  the  Roman  Colonies,  Aix 
les  Bains  (Aiiim  Oratuux  AUahntgtim).  Aix  in  Provence  [Aqua  fkxtia),  ^ig- 
ndres  de  Bigorre  (Vicua  Agiieiiaix),  Baden  in  Switzerlanr)  {ThrrniopolU),  Baden 
near  Vienna  {Agita:  Pannonicop),  Baden  Baden  (Cwiiox  Aqventit),  Aix  la 
Chapclle  (Aqiiitgranum),  and  Wiesbaden  (A^iub  Malliacmwifi).    Military  hoa- 

S*tals  {vaieludinarifi)  are  mentioned  by  HyginuH,  and  have  been  excavated  at 
cuss  (Catlrum  Nfx'ipsium)  and  Camuntum  (near  Vienna). 
The  Etruscans  were  wonderfully  skilled  in  dentistry.    Martial  mentioiis 
false  teeth.     Some  remarkable  specimens  of  Etruscan  bridgework  are  pre- 

1  See  H.  Barnes:  Proc-  Roy.  .Soc.  Med.  (Sect.  Hist.  Med.),  Lond.,  Ifll8- 
14,  vii.  71-87. 

'  Haeser:  "Lehrb.  d.  Gesch.  d.  Med."  3.  Aufl.,  Leipz.,  1875,  i,  494. 
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served  in  the  museum  of  Cometo  and  have  been  describeH  by  Guprini  and 
Walsh.' 

The  Roman  rite  of  lustration,  or  purification  of  a  town-eite,  field  or  body 
of  people  within  an  area,  by  a  repeatwl  proeeBsional  around  it,  waa  intimately 
connected  with  the  enumeration  of  troopw  before  and  after  battle,  and  the 
quinquennial  census  of  Rome.  The  Roman  census,  as  conducted  by  the 
censors,  was  probably  a  matter  of  military  necessity.' 

The  special  talent  of  the  Romans  was  for  military  science  and 
the  making  and  administration  of  laws.  Their  hygienic  achieve- 
ments, such  as  cremation,  the  sensible,  well -ventilated  houses, 
the  great  aqueducts,  sewers,  drains  and  public  baths,  were  of  far 
greater  consequence  than  their  native  literary  contributions  to 
medicine.  Yet  even  here,  as  Sudhoff  says,  they  often  produced  hy- 
gienic results  without  medical  intention,  things  of  hygienic  value 
but  of  non-medical  origin.'  Roman  medicine,  at  best,  can  only 
be  regarded  as  an  offshoot  or  subvariety  of  Greek  medicine. 

'Guerini:  "History  of  Dentislrv,"  New  York,  1909,  B7-76,  and  J.  J. 
Walsh,  "Modem  Pn^-ess  and  History,"  New  York,  1912,  79-103.  For 
ancient  dental  forceps,  see  Sudhoff:  Arch.  f.  Gesch.  d.  Med.,  Leipz.,  1908-9, 
ii,  55-69,  3  pi. 

*  "Lustrum  nominatum  t«mpus  quinquennialc  a  luendo,  id  est  solvendo; 
quod  quinto  quoque  anno  vectegalia  et  uitro  tributa  per  censoree  perw>l- 
vebantur,"  Varni:  De  lingua  Iiatina,  vi,  11.  Cited  by  W.  W.  Fowler  in 
Anthropology  and  the  Classics,  Oxford,  1908,  173. 

■Karl  Sudhoff:  "Hypenische  Gedanken  und  ihre  Manifestationen  In 
der  WeltgeMhiohte,"  Deutsche  Revue,  Stutt.,  Oct.,  1911,  p.  43. 
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The  downfall  of  the  Western  Roman  Empire  was  mainly  due 
to  tho  degenoration  of  the  Roman  stock  through  mixture  with 
weaker  and  inferior  races,  and  the  soldiers  who  had  never  known 
defeat  became  an  easy  prey  to  the  invading  barbariana  of  the 
North,  informed  with  the  rugged  and  primitive  virtues  which  they 
themsolves  had  once  possessed.  In  the  daye  of  the  Republic,  tf» 
Roman  had  matched  the  Spartan  as  a  virile  soldier  and  law  giver, 
essentially  simple  in  mind  and  morals.  In  a  state  of  society 
"where  wealth  accumulates  and  men  decay,"  he  could  not  hold 
hia  own  with  the  flexible,  wily  Greek  of  later  times,  nor  with  the 
subtle,  fatalistic  Oriental,  both  of  them  more  agile  in  mind  and 
more  dexterous  in  action  than  he.  Like  the  Normans  in  Sicily, 
or  those  English  colonists  in  Ireland,  who  became  proverbiaDy 
Hibemis  ip«is  Hiberniorex,  he  fell  under  that  strange  law  i^ 
which  the  conqueror,  in  the  end,  assimilates  himself  to  the  con- 
quered people.  By  process  of  race-inmixture  the  Romans  of  the 
fifth  centurj'  A.  D.  had  acquired  the  "serene  impartiality"  of 
spirit  which  Professor  Huxley  attributes  to  the  mongrel  races,  and 
some  think  that  the  malarial  fevers  which  had  begun  to  devastate 
the  Italian  peninsula  had  as  much  to  do  with  weakening  their 
fil)er  as  the  luxuries  and  dissipations  to  which  they  were  continually 
exposed.'  Degeneration  of  mind  and  lx>dy,  with  consequent  re- 
laxation of  morals,  led  to  mysticism  and  that  respect  for  the  au- 
thority of  magic  and  the  supernatural  which  was  to  pave  the  way 
for  the  bigotrj,  dogmatism  and  mental  inertia  of  the  Middle  Ages. 
L'nder  these  conditions,  the  physician  became  more  and  more  of  a 
merccnan,-,  parasite  and  vendor  of  quack  medicines.  Long  before 
the  downfall  of  Rome  the  magician,  the  thaumaturgist,  the  pro- 
fessional poisoner,  and  the  courtezan  who  peddled  drugs — 


were  familiar  figures.  In  the  Eastern  Empire,  the  decomposition  of 
intelligence  was  even  more  pronounced,  and  tmijiy  the  adjective 
"Byzantine"  connotes  little  more  than  lu.xun,-.  elTeminafion  and 
sloth.     Through  the  conflict  of  Pagan  and  Christian  modes  of 

'  In  p.irtinilar,  W.  H.  S.  Jon<^:  Malaria  and  Cinvk  historj-,  Manchrat«r, 
1009.  Hisvi«'wisvi((onnislyoi)poso<iW  J.  P.  Ciird^matU  (Arch.  f.  Scbiff»-U. 
Tropcn-Hyg.,  Leiprii!,  1915,  xix,  273.  Wl). 
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thoi^ht,  almoBt  all  of  the  intellectual  energy  of  the  period  was  dissi- 
pated in  religious  controversy,  while  medicine  had  become  an  affair 
of  salves  and  poultices,  talismans  and  pentagrams,  with  a  mum- 
bling of  incantations  and  spells  very  like  the  backwoods  pranks  of 
Tom  Sawyer  and  Huckleberry  Finn,  or  some  of  the  vagaries  of 
Christian  Science.  There  were  doubtless  good  people,  then  as 
now,  but  they  did  not  come  to  the  front,  and  there  is  pith  in  Gib- 
bon's sarcasm  about  two  pious  characters  of  the  period;  "We 
know  bis  vices  and  are  ignorant  of  her  virtues."  This  supine  cast 
of  mind  and  morals  is  well  reflected  in  the  Byzantine  mysticism 
of  Wagner's  Parsifal,  and  the  figure  of  Kundry,  the  sorcerer's 
minion,  who  brings  nostrums  from  the  far  East  to  alleviate  the 
sufferings  of  Anfortas,  may  serve  as  a  sort  of  type  and  symbol  of 
Byzantine  medicine.  In  spite  of  all  that  has  been  written  by 
Curtis,  Finlay,  Zinkeisen,  and  others,  little  more  can  be  claimed 
for  Byzantium  than  is  contained  in  the  sentence  of  Allbutt:  "The 
chief  monuments  of  learning  were  stored  in  Byzantium  until 
Western  Europe  was  fit  to  take  care  of  them."'  The  solitary  thing 
the  Eastern  Empire  did  for  European  medicine  was  to  preserve 
something  of  the  language,  culture  and  literary  texts  of  Greece. 
Concerning  this  point,  Hirschberg  says  conclusively  that  By- 
zantium had  no  medieval  period,  but  simply  went  on  "marking 
time"  in  the  past.  This  is  home  out  by  the  researches  of  other 
historians,  which  show  that  the  habit  of  compilation  established 
by  the  later  Greek  and  Roman  writers  remained  a  set  custom  in 
Eastern  and  Western  Europe  even  beyond  the  Renaissance  period. 
Although  the  Byzantine  power  lasted  over  a  thousand  years  (395- 
1453  A.  D.),  medical  history  is  concerned  chiefly  with  the  names  of 
four  industrious  compileis  who  were  prominent  physicians  in  the 
first  three  centuries  of  its  existence.  Of  these,  the  courtier  Ori- 
basius  (325-403  A.  D.),  a.  friend  and  physician-in-ordinar>'  to 
Julian  the  Apostate  and  sometime  qusstor  of  Constantinople,  is 
chiefly  remarkable  as  a  torch-bearer  of  knowledge  rather  than  as 
an  original  writer,  but  his  compilations  are  highly  valued  by 
scholars  in  that  he  always  gives  his  authorities,  and,  so  far  as  is 
known,  quotes  them  exactly.  Medicine  is  indebted  to  him  for  a 
remarlcable  anthology  of  the  works  of  his  predecessors,  many  of 
whom  (the  surgeons  Archigenes,  Heliodorus,  Antyllus,  for  instance) 
might  otherwise  have  been  lost  to  posterity.  Galen  in  particular 
he  expounded  with  loving  care  and  did  much  to  establish  him  in 
his  central  position  of  authority  during  the  Dark  Ages.  Like 
Galen,  Oribasius  took  all  knowledge  for  his  province.     His  great 

1  Sir  T.-C.  Allbutt:  Sdence  and  Medueval  Thought,  London,  1901,  65. 
^iee  also  his  illuminating  CliilAyBon  lecture  in  Glo^on  Med.  Jour.,  1913, 
lx.-(:(.  321,  422. 
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encyclopedia  of  medicine  comprised  indeed  over  seventy  volumes, 
dealing  with  all  aspects  of  the  subject.  Much  of  this  has  been 
lost,  but  its  author  epitomized  his  knowledge  in  the  little  "Synop- 
sis" which  he  made  for  the  use  of  his  son.  His  Euporista,  or 
popular  treatise  on  medicine,  had  the  rare  merit  of  avoiding  any 
current  superstitions  and  inculcating  sound  therapeutic  doctrioe.  \ 
The  student  of  medical  history  will  read  Oriba^us  to  best  ad- 
vantage in  Daremberg's  splendid  six-volume  edition,  with  the  I 
parallel  French  translation  (Paris,  1851-76). 

Aetius  of  Amida,  who  lived  in  the  sixth  century,  A.  D.,  was  abo 
a  royal  physician  (to  Justinian  I,  527-65)   and  comes  obsequii 
(lord  high  chamberlain)  at  the  court  of  Byzantium.     He  left  an 
extensive  compilation,  usually  called  the  Tetratnblion,  which  is 
a  principal  authority  for  what  we  know  of  the  work  of  Rufus  trf 
Ephcsus  and  Leonides  in  surgerj',  Soranus  and  Philumenus  in 
gj'necology  and  obstetrics.    The  first  eight  books  were  published 
at  \>nice  in  1634,  the  hitherto  unprinted  books  IX-XVI  bein^ 
now  in  preparation  by  Max  Wellmann.    Aetius  gives  a  descriptioo- 
of  epidemic  diphtheria  not  unlike  that  of  Aretffius,  mentioning 
paralysis  of  the  palate  as  a  sequel,  and  his  work  contains  the  best, 
account  of  diseases  of  the  eye,  ear,  nose,  throat  and  teeth  in  fh^ 
literature  of  antiquity.    He  has  also  interesting  chapters  on  goitrs? 
and  hydrophobia.    Much  of  Aetius,  as  Max  Wellmann  has  shown^^ 
is  taken  from  Archigenes  through  Philumenus.     Hie  accounts  oC^ 
elephantiasis,  ileus,  the  varieties  of  headache,  pneumonia,  pleurisy^, 
epilepsy,  and  the  treatment  of  these  conditions,  are  far  more  ac^ 
curate  than  those  of  Aretieus,  whose  work  also  derives  from  th^ 
same  common  source.     In  surgery,  he  suppUes  many  of  the  loetr- 
passages  in  Oribasius,  and  describes  modes  of  procedure  (tonsillot — 
omy,  urethrotomy,  treatment  of  hemorrhoids)   not   found  else^ 
where.     To  him  is  due  the  first  description  of  ligation  of  the=- 
brachial  artery  above  the  sac  for  aneurysm,  which  was  later  done=- 
by  Ouillemeau  (1594)  and  Anel  (1710),  to  become  in  time  thw^ 
Hunterian  method  (1786)   (Osier').     Aetius  recommended  many" 
salves  and  plasters,  and  is  supposed  to  have  been  a  Christian  by 
reason  of  the  charms  and  spells  he  propasos  for  their  preparation. 
Thus,  in  preparing  a  plaster,  he  says,  one  should  intone  repeatedly, 
"The  God  of  Abraham,  the  God  of  Isaac,  the  God  of  Jacob,  giver— 
virtue  to  this  medicament."    To  remove  a  bone  stuck  in  the  throat, 
one  should  cry  out  in  a  loud  voice:  "As  Jesus  Christ  drew  Lazarus 
from  the  grave,  anti  Jonah  out  of  the  whale,  thus  Blasius,  the^ 
martyr  and  servant  of  God,  commands  'Bone  come  up  or  gc=^ 
down.'  " 
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Alexander  of  TnUles  (525-605),  a  much  traveled  practitioner 
who  finally  settled  in  Rome,  was  the  only  one  of  the  Byzantine 
compilers  who  displayed  any  special  originality.  Although  a 
follower  of  Galen,  his  Pradica  (first  printed  at  Lyons  in  1504') 
contains  some  descriptions  of  disease  and  some  prescriptions  which 
seem  to  be  his  own,  notably  those  containing  burnt  substances. 
His  accounts  of  insanity,  gout  and  the  dysenteric  and  choleraic 
disorders  are  above  the  average.  He  has  a  highly  original  chapter 
on  intestinal  worms  and  vermifuges,  and  he  is  said  to  have  been  the 
first  to  mention  rhubarb,  and  first  recommended  colchicum  (her- 
modactyl)  in  gout.  Like  Galen,  he  recommends  a  full  milk  diet, 
change  of  air  and  sea  voyages  for  phthisis,  but  his  other  prescrip- 
tions are  often  disfigured  by  the  obtrusion  of  the  usual  Byzantine 
spells  and  charms. 

Paul  of  .£gina  (625-690),  the  last  of  the  Greek  eclectics  and 
compilers,  was  the  author  of  an  Epitome  of  medicine  in  seven 
books,  first  printed  by  the  Aldine  press  at  Venice  in  1528  and  1553, 
later  in  the  modem  text  (with  French  translation)  of  Ren^  Briau 
(Paris,  1855),  and  Englished  for  the  Sydenham  Society  by  Francis 
Adams  (London,  1834-47'),  Although  he  was  a  physician  of  high 
repute,  we  may  judge  how  low  medicine  had  sunk  in  the  seventh 
century  by  his  apologetic  statements  in  regard  to  any  lack  of 
originality  on  his  part.  He  frankly  admits  that  the  ancients  have 
said  all  that  could  be  said  on  the  subject  and  that  he  is  only  a 
humble  scribe.  Paul  was,  however,  a  very  capable  surgeon,  and 
the  sixth  book  of  his  Epitome  was  the  standard  work  on  the  sub- 
ject up  to  the  time  of  Albucasis,  who  indeed  drew  upon  it  for  most 
of  his  information.  Paul  gives  original  descriptions  of  lithotomy, 
trephining,  tonsillotomy,  paracentesis  and  amputation  of  the 
breast,  but  stopped  short  of  opening  the  chest  for  empyema.  In 
describing  herniotomy,  he  recommends  removal  of  the  testicles, 
a  mutilation  which  was  perpetuated  by  the  Arabians  and  continued 
to  be  the  vogue  with  the  outcast  medieval  surgeons  until  far  into 
the  sixteenth  century.  Paul  gives  the  fullest  account  we  have  of  the 
eye  surgery  and  military  surgery  of  antiquity.  He  mentions 
the  frequency  of  naval  physicians  in  his  time.  He  omits  all  refer- 
ence to  podaUc  version,  and  as  his  authority  was  upheld  by  the 
Arabians,  the  procedure  disappears  from  literature  until  the  time 
of  Roslin  and  Par*. 

Among  the  minor  writers  of  the  Byzantine  period,  we  may  men- 

>  Modem  readers  may  consult  the  admirable  edition  of  Alexander  Tralli- 
anus  by  Theodor  Puschmann  (2  vols.),  Vienna,  1879-9,  with  German  transla- 
tion and  biographic  introduction. 

'  A  valuable  German  translation,  with  commentary',  bv  J.  Berendes,  waa 
puUisbed  in  Janus,  Amst.,  190^13,  pattim,  and  at  Leyden  (E.  J.  BriU,  1914). 
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tion  Publius  Vegetius  Renatus,  a  horse  trader  and  farrier  of  the 
fifth  century,  A.  D.,  whose  Ars  Veterinaria,  published  at  Basel 
in  1528,  contains  the  first  authentic  account  of  glanders;  and 
TheophUus  Protospatharius,  physician  and  captain  of  the  guard 
to  the  Emperor  Herachus  (603-641),  and  a  contemporary  of  Paul 
of  j£gina.  He  left  an  original  description  of  the  palmaris  brevia 
muscle  and  the  olfactory  nerve,  and  wrote  a  treatise  on  the  urine" 
which  for  centuries  upheld  the  Galenic  doctrine  that  the  latter  is  a 
filtrate  of  the  blood,  secreted  in  the  portal  vein  and  vena  cava. 
The  same  doctrine  was  maintained  unchanged  in  the  thirteenth 
century  by  Johannes  Actuarius,  the  last  of  the  Byzantine  writers, 
whose  elaborate  treatise  on  the  urine  made  the  notion  authoritative 
with  the  absurd  "water-caaters"  of  a  later  time.  He  is  memorable 
as  the  first  to  use  a  graduated  glass  for  examining  the  urine,  ^- 
though  the  markings  upon  it  were  not  quantitative  but  qualitative, 
indicating  the  possible  position  of  the  different  scums,  precipitates 
and  sediments. 

During  the  Byzantine  period,  an  interesting  contribution  to 
clinical  medicine  wa^  made  by  the  Fathers  of  the  Christian  Church, 
namely,  the  description  of  the  earlier  epidemics  of  smallpox. 

Eusebiiui  described  a  Syrian  epidemic  in  302  A.  D.,  ooother  was  described 
by  Gregory  o!  Touts  in  581,  and  the  term  "variola"  was  first  emiJoyed  by 
MariuH,  Biahup  nf  Avenchea,  in  570,  It  is  said  that  the  diaease  waH  alao 
described  in  the  Irish  monaatejy  recorda  of  675  A.  D.  as  "Bol^igh"  and  "Galar 
Brcac."  The  Chronicle  of  St,  Denis  (580)  mentions  diphtheria  as  etgvituinat. 
Baronius  described  Roman  epidemics  of  856  and  1004,  and  Cedrenus  reoorda 
a  Byzantine  epidemic  of  1039  as  cynanche  (Hirsch).  Jeanselme  gives  a  careful 
and  circumstantial  account  of  ^ut  at  the  court  of  Byzantium,'  derived  from 
the  local  historians  and  patristic  writers.  Ilie  symptoms  of  the  diaeaae  were 
well  described,  the  causcn  located,  and  there  was  estensive  treatment,  but  the 
term  "arthritis"  connoted  both  gout  and  chronic  rheumatism  until  the  aeven- 
t«eDth  century. 

In  149,5.  a  valuable  illustrated  collection  of  surgical  MSS,  made  by  the 
Byzantine  phj'sician,  Niket-as,  900  A.  D,,  was  purchased  in  Crel«  by  Janoa 
Lajikaris  for  Lorenzo  de'  Medici,  was  subsequently  acquired  by  Cardinal 
Nicolas  Riidolfi  and  is  now  one  of  the  treasures  of  the  Laurentian  Library  at 
tlorence  (Codex  kxiv,  7).  This  contains  30  full-sized  plates  illustratinn  the 
commentary  of  Apollonius  of  Kitium  on  the  Hippocratic  treatise  on  disloca- 
tions (npl  A|)0pu»>)  and  63  smaller  cutj<  scattered  through  the  pagee  of 
Boranus'  treatise  on  bandajjing.  The  Apollonian  picturcn.  whirh  are  also  to  be 
found  in  Codex  3632  of  the  University  Library  at  Bologna,  are  pen  and  brush 
drawings  in  dark  brown  tone  represonting  the  various  manipulations  and  ap- 
paratus employed  in  reducing  di.slociitions,  (he  figures  in  each  case  being  sur- 
mounted by  an  archway  of  ornate  Byzantine  design.  Their  origins,  SiulhoS 
thinlu,  go  back  t^  Alexandria  or  Cyprus,  where  Apollnnius  wrof«  his  commen- 
tary during  Sl-.W  B.  C.  They  were  undoubtedly  transmitted  directly  from  an- 
tiquity,* and,  therefore,  represent  the  genuine  Hippocratic  trailitions  of  bui^ 

'  Edited  by  W.  A.  Greenhill  (Oxford,  1842). 

'  E.  Jeanselroer  La  goutte  &  Byzancc.  Bull,  8oc.  (ran^,  d'  hist,  de  mM., 
Par.,  1020,  xiv,  137-164. 

■  Sudhoff:  Beitr&gc  zur  Gcschichte  der  Chirurgie  im  Mittclaltcr,  Leiittig, 
1914,  4-7. 


sdbvGoOgIc 


THE   BYZANTINE   PERIOD  115 

geal  practice  ta  traoBnutted  through  later  Greek  chaimels  to  Bysaiitium. 
The  two  sete  ot  picturea  were  reproduced  in  freehand  style  by  the  Renaissance 
artists  Jan  Santorinoe  and  Francesco  Primaticcio  and  these  reproductjona  were 
used  by  Guido  Guidi  to  illustrate  his  surfpcal  collections  (Paris,  1544').  The 
treatine  of  Apollonius  has  since  been  reprmted,  with  the  illustrations  by  Beiv 
mann  Schdne  (ISgei).  The  200  designs  used  by  Guido  Guidi  have  been 
r^roduced  by  H.  Omont.' 

n  Guido  Guidi's  Chturgia  egreeo  in  ItOimtm 

__ , ,  __   .  ._. f  his  "Ara  Medidnalis"  (Venice.  1611),  in 

his  Opera  Omnia  (Frankfort,  1668),  and  in  Conrad  Gesn^a  odlection  D» 
ehirurffia  aaiplorea  opUmi,  ZQrich,  1555,  321-358  (Sudhoff). 

=  Apollonius   Ton    Kitium:    niustrierter   Konunentar   mr  der   Hippo- 
kiatiscben  Schrift  wvl  %a»puP,  hrsg.  von  H.  SchOne,  LeipEig,  1896. 

■BiUioth^u    nationale.    IKparteinent  des  manuscrits.    Collection  do 
'    IB  peoa  (MS.  latin,  6866).    Ed.  H.  Onxxit,  Paris  [s.  d.). 
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Bt  the  swords  of  Mohammed  and  his  emirs,  the  wild  outlaid' 
clans  of  the  Asian  and  African  deserte  were  converted  into  nation^ 
capable  of  acting  as  military  and  social  units,  but  it  was  not  untiC- 
]ong  after  his  death,  when  the  mighty  empire  which  he  founded  wa» 
subdivided  Into  caliphates,  that  the  sciences  and  arts  were  per- 
mitted to  develop.  During  the  period  of  conquest  and  conversioo, 
the  fanatical,  fatalistic  zeal  of  the  Moslems  tended  naturally 
toward  the  destruction  and  persecution  of  the  things  of  the  mind. 
While  the  principal  service  of  Islam  to  medicinp  was  the  preserva- 
tion of  Greek  culture,  yet  the  Saracens  themselves  were  the  origi- 
nators not  only  of  algebra,  chemistry  and  geology,  but  of  many  of 
the  so-called  improvements  or  refinements  of  civilization,  such  as 
street-lamps,  window-panes,  fireworks,  stringed  instruments,  culti- 
vated fruits,  perfumes,  spices,  and  that  "often-changed  and  often- 
washed  undergarment  of  linen  or  cotton  which  still  passes  among 
ladies  under  its  old  Arabic  name."'  In  the  intellectual  sphere,  the 
monotheism  and  the  dialectic  tendencies  of  Galen  and  Aristotle 
appealed  strongly  to  the  Mohammedans.  Galen's  polypharmacy 
in  particular  appealed  to  these  natural  chemists,  and  his  haphasard 
"polypragmatism"  was  molded  by  them  into  iron-clad  dogma. 
TTie  Oriental  idea  that  it  is  sinful  to  touch  the  himian  body  with 
the  hands  did  little  to  advance  anatomy  or  surgery.  The  general 
trend  of  Oriental  religious  fatalism  was  toward  contemplative 
brooding  and  resigned  submission  to  authority  and  such  eager- 
ness or  free-play  of  the  mind  as  the  Moslems  possessed  was  ex- 
pended in  hair-splitting  subtleties.  Thus  the  intellectual  tend- 
encies of  the  Middle  Ages  were  determined  for  them  in  advance, 
and,  if  we  may  trust  the  statements  of  men  so  different  as  Sir 
Henry  Layard,  Sir  Henry  Maine,  and  the  ophthalmologist  Hirsch- 
bei^,  the  great  mass  of  the  people  in  the  Easi  detest  all  reforms  and 
scientific  inquiry  to  this  day.  We  call  the  medical  authors  of  the 
Mohammedan  period  "Arabic"  on  account  of  the  lai^iuage  in 
which  they  wrote,  but,  in  reality,  most  of  them  were  Persian  or 
Spanish-bom,  and  many  of  them  were  Jewish. 

'  Draper;  "History  o(  the  Intellectual  Development  of  Europe,"  New 
York,  1876,  ii,  pp.  33,  34,  The  Alharabrn,  like  the  Cretan  palace  at  Knossos, 
contains  a.  specimen  of  the  sanitnry  invention  known  in  Europe  eis  W.  C. 


sdbvGoOgIc 


THE   HOHAUMEDAN   AND  JEWISH    PERIODS 


117 


The  Mohammedan  physicians  themselves  owed  their  medical 
knowledge,  in  the  first  instance,  to  a  persecuted  sect  of  ChrisUatiB. 
Nestorius,  a  priest  who  had  been  made  patriarch  of  Constantinople 
in  428,  taught  the  heretical  doctrine  that  Mary  should  not  be 
styled  the  "Mother  of  God"  but  the  "Mother  of  Christ."  In  con- 
sequence, he  and  his  followers  were  driven  into  the  desert  and,  like 
the  Jews  after  them,  took  up  the  study  of  medicine  because  of 
religious  and  social  ostracism.     The  Nestorian  heretics  gained 


Schema  of  the  brain,  cn»sm^  of  the  optic  nerves  and  croHB-section  of  the 
eyes,  ahowing  lens,  vitreous,  retina,  conjunctiva,  cornea  and  tunics.  Prom 
MS.  924  in  the  New  Mosque  at  Conatantinople  (Pansier,  Hirachberg,  Sudhoff). 

control  of  the  school  at  Edessa  in  Mesopotamia,  with  its  two  large 
hospitals,  and  made  it  a  remarkable  institution  for  teaching  medi- 
cine, but  were  driven  out  by  the  orthodox  Bishop  Cyrus  in  489. 
Fleeing  to  Persia,  where  their  theolo^c  doctrines  were  welcome, 
they  established  the  famous  school  at  Gondisapor,  which  was  the 
true  starting-point  of  Mohammedan  medicine. 

The  Eastern  (or  Bagdad)  Caliphate  (750-1258)  was  under  the 
sway  of  the  Abbaades,  who  were  friends  of  learning  and  science 
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and  included  sucJi  lil»oral-niinded  rulers  as  (he  caliphs  Al-Mansur 
(754-775),  Harun  al-Itashid  (7S(>-81)2)  and  Al-Meiamun  (813-833). 
These  monarchs  encouraged  the  collection  and  copying  of  Greek 
manuscripts,  and  the  earher  centuries  of  the  Mohamiuedan  period 
were  occupied  in  translating  the  works  of  Hippocrates,  Galen, 
Dioscoridee  and  other  Greek  classics  into  Arabic.  The  principal 
Arabic  translators  in  the  eighth  and  ninth  centuries  were  Johannes 


P  Arabic  cchema  of  the  lirail,  cyeM,  itml  ''siglit  H|>iril,"  «hii?h  pntcecded  rrom 

the  brain  to  envelop  the  object  of  viaion  and  cany  it  back  to  the  crystalluie 
humor,  (Prom  a  Persian  MS.  of  the  seventeenth  century.)  Meyertit^  and 
Prttfer  (Sudhoff'a  Archiv,  1912,  vi,  26). 


Ll&^«r,ti-r;u..-. . 


Mesui  the  elder  (777-837),  called  Janus  Damasccnus,  a  Christian 
who  l>ocame  director  of  the  hospital  at  Bagdad,  and  the  Neetorian 
teacher  Honian  ben  Isaac  (or  Johannitius)  (809-873),  whom 
Withington  calls  "The  Erasmus  of  the  Arabic  Henaissance," 
Johannitius  had  an  adventuroas  career,  translated  Hippocrates, 
Galen,  Oribasius,  and  Paul  of  ^gina,  and  was  in  his  day  the  lead- 
ing medical  spirit  of  Bagdad.  He  wrote  a  commentary  on  Galen's 
Microtechne  {Isagoge  in  Arlem  parvam)  and  the  oldest  treatise 
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in  Arabic  on  eye  diseases  (Hirechberg') .  The  ten  sections  have 
been  translated  by  M.  Meyerhof  and  C,  Priifer  of  Cairo,  with 
an  interpretation  of  Honain's  theory  of  vision,  and  interesting 
plates  representing  the  "Bchematic  eye"  (Cairene  MS.)  and  the 
Galenic  "sight-spirit"  (Sehgeisl),  which  was  supposed  to  pro- 
ceed from  the  brain  via  the  nerves  to  envelop  the  object  seen, 
proceeding  thence  to  the  crystalline  humor  to  complete  the  act  of 
vision. 

The  greatest  physicians  of  the  Eastern  Caliphate  were  the 
three  Persians,  Rhazes,  Haly  Abbas,  and  Avicenna. 

Rhazes  (860-932),  a  great  clinician,  ranks  with  Hippocrates, 
Aretseua,  and  Sydenham  as  one  of  the  original  portrayers  of  disease. 
His  description  of  smallpox  and  measles  is  the  first  authentic  ac- 
count in  hterature,  a  classic  text,  preserved  in  the  original  Arabic, 
with  parallel  Latin  translation,  in  ChanDtng's  edition  (London, 
1766).  Although  smallpox  had  been  vaguely  described  as  early  as 
the  sixth  century  by  some  of  the  church  fathers  and  by  the  seventh 
century  chronicler,  Aaron  (cited  in  the  Continent  of  Rhazes), 
the  account  of  Rhazes  is  so  vivid  and  complete  that  it  is  almost 
modem.  His  great  encyclopedia  of  medicine,  the  El  Ham,  or 
ConlinenB,  which  Haller  preferred  to  any  other  Arabic  treatise,  is 
preserved  in  the  Latin  translation  of  Feragut  (Brescia,  1486). 
Made  up  of  an  enormous  mass  of  extracts  from  many  sources, 
together  with  original  clinical  histories  and  experiments  in  thera- 
peutics, it  reveals  Rhazes  as  a  Galeniat  in  theory,  although  he  was 
a  true  follower  of  Hippocrates  in  the  simplicity  of  his  practice.  The 
ninth  book  of  Rhazes,  which  was  translated  by  Vesatius  and  com- 
mentated by  Gatinaria,  was  the  source  of  therapeutic  knowledge 
until  long  after  the  Renaissance. 

Haly  ben  Abbas,  a  Persian  mage,  who  died  in  994,  was  the 
author  of  the  AlmaleM  ("Liber  regius"  or  "Royal  Book"),  a 
work  which  was  the  canonical  treatise  on  medicine  for  a  hundred 
years,  when  it  was  superseded  by  the  Canon  of  Avicenna.  It 
has  never  been  printed  in  the  original  Arabic,  but  was  translated 
into  Latin  in  1080  by  Constantinus  Africanus,  who  published  it  as 
his  own  work.'    This  translation  contains  a  description  of  small- 


■Arch.  f.  G«Mb.  d.  Med.,  Leipzig,  1910-11,  iv,  163-190,  1  pi:  1012-13, 
vi,  21-33.  Tlda  work  is  not  to  be  confuBcd  with  the  Monitorium  ocuJorion/m 
of  Haty  ben  Isa  (Jesu  Hali),  an  eleventh  century  writiiif;  which  became  tlie 
classic  textr-book  on  ophtbahnolojo'  in  later  Isl^  and  is  still  authoritative 
(HirschbOTR).  The  medieval  Latin  transUtion  of  this  work  is  valueleSB  and 
unintelligible.  The  best  modem  tranalatioo  is  that  of  Hirschberg  and  Lippert 
(Leipzig,  1907). 

'  The  two  principal  LaUd  editions  are  the  Venetian  of  1492  and  the  Lyons 
of  1523. 
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pox  and  "Persian  fire"  (malignant  anthrax),  also  the  lAtin  tenn 
for  smallpox  (variola'). 

Ibn  Sina,  or  Avicemia  (980-1036),  called  "the  Prince  of 
Physicians,"  a  convivial  Omarian  spirit,  eminently  successful  in 
practice  as  court  physician  and  vizier  to  different  caliphs,  was  one 
who  trod  the  primrose  path  at  ease  and  died  in  the  prime  of  life 
from  the  effect  of  its  pleasures.  He  was  physician  in  chief  to  the 
celebrated  hospital  at  Bagdad,  and  is  said  to  have  written  over  one 
hundred  works  on  different  subjects,  only  a  few  of  which  have  been 
preserved.  His  wonderful  description  of  the  origin  of  mountains 
(cited  by  Draper  and  Withington)  fully  entitles  him  to  be  called 
the  "Father  of  Geology,"  and  it  is  interestii^  to  note  that  two 
physicians,  widely  separated  in  space  and  time — Avicenna  and 
Fracastorius^ — are  the  only  writers  who  contributed  anything  of 
value  to  this  science  for  centuries.  Avicenna  is  said  to  have  been 
the  first  to  describe  the  preparation  and  properties  of  sulphuric 
acid  and  alcohol.  His  Carton,^  which  Haller  styled  a  "methodic 
inanity,"  is  a  huge,  unwieldy  storehouse  of  learning,  in  which  the 
author  attempts  to  codify  the  whole  medical  knowledge  of  his 
time  and  to  square  its  facts  with  the  systems  of  Galen  and  Aristotle. 
Written  in  clear  and  attractive  style,  this  gigantic  tome  became  a 
fountain-head  of  authority  in  the  Middle  Ages,  for  Avicenna's 
elaborated  train  of  reasoning,  a  miracle  of  syllogism  in  its  way, 
appealed  particularly  to  the  medieval  mind,  and  indeed  set  the 
pace  for  its  movement  in  many  directions.  Arnold  of  Villanova 
defined  Avicenna  as  a  professional  scribbler  who  had  stupefied 
European  physicians  by  his  misinterpretation  of  Galen  (Neu- 
burger).  In  fairness  to  Avicenna,  it  is  proper  to  say  that  his  clinical 
records,  which  he  intended  as  an  appendix  to  the  Canon,  were 
irrecoverably  lost,  and  only  the  Arabic  text  of  the  latter,  published 
at  Rome  in  1593,  and  at  Bulak  in  1877,  survives.  That  Avicenna 
must  have  been  a  clever  practitioner  we  should  naturally  infer 
from  his  great  reputation.  For  example,  the  striking  plates  in  the 
Oiunta  edition  of  1595  show  that  he  must  have  known  and  prac- 
tised the  Hippocratic  method  of  treating  spinal  deformities  by 

'  The  l«rm  "varioia"  was  firel  employed  in  the  Chronicle  of  Bishop 
Marius  of  Avenches.  as  follon'B;    "Anno  .570,  Hoc  anno  morbus  validus  cum 

Erolluvio  vcntris  ct  variolu  llaliam  Cialliumqiie  valdc  afflixit,  et  aniiiudia 
ubula  per  loca  Huprascripla  maximp  inlerierunt."  CiKfcpry  of  Tours,  Hkloria 
Francorum,  in  M.  Bouquet,  Reeueil  des  hiBtoriens  des  (iaujpe,  Paris,  1739, 
ii,  18.  Cite<l  bv  Paul  Riehlpr,  Arch,  f,  Gesch.  d.  Med.,  Lcipz.,  1911-12,  v, 
325. 

'  The  principal  I*atin  editionn  of  the  Canon  are  the  Milan  imprint  of 
1473,  the  Paduan  of  147(i  and  1497,  the  Venetian  of  14S2,  148B.  1490,  1491, 
1494  and  1500,  the  GiuntM  of  1,W7,  1.544.  l.W.),  LIS?,  l.W.i.  and  lt(08.  The 
commentaries  in  toto  were  printed  in  five  giant  volumes  by  the  Giunti  at 
Venice  in  1523. 
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forcible  reduction  which  was  reintroduced  by  Calot  in  1896.  His 
recommendation  of  wine  as  the  best  dressing  for  wounds  was  very 
popular  in  medieval  practice.  Avicenna  also  described  the  guinea- 
worm  (Vena  rwdinetms^).  He  described  anthrax  as  "Persian  fire" 
(Kanon,  Bulak  ed.  1294  (1877),  III,  118)  gave  a  good  account 
of  diabetes,  and  is  said  to  have  noticed  the  sweetish  taste  of  dia- 
betic urine,'  Yet,  upon  the  whole,  the  influence  of  the  "Canon" 
upon  medieval  medicine  was  bad  in  that  it  confirmed  physicians 
in  the  pernicious  idea  that  ratiocination  is  better  than  first-hand 
investigation.  It  also  set  back  the  progress  of  surgery  by  in- 
culcating the  novel  doctrine  that  the  latter  art  is  an  inferior  and 
separate  branch  of  medicine  and  by  substituting  the  use  of  the 
cautery  for  the  knife. 

Three  treatises  on  anatomy  by  Rhazes,  Haly  Abbas,  and  Avi- 
cenna have  been  edited  by  P.  de  Koning  (1903*)- 

Oseibia  (1203-69),  of  Damascus,  the  first  historian  of  Arabic 
medicine,  wrote  a  series  of  biographies  of  ancient  physicians,  still 
in  manuscript,  which  was  the  main  source  of  the  histories  of  Wiis- 
tenfeld  and  L.  Leclerc.' 

Other  prominent  medical  figures  of  the  Eastern  Caliphate  were 
the  Hebrew  physician  Isaac  ben  Solomon,  called  Isaac  Judaus 
(850-950),  who  wrote  a  book  on  uroscopy  and  a  treatise  upon 
dietetics  (De  diceia,  Padua,  1487),  which  became  deservedly  pop- 
ular in  Europe;  and  the  Arabian  traveler  Abdollatif  (1161-1231), 
who  visited  Egypt  at  Saladin's  instance,  and  while  there  had 
opportunities  for  studying  human  skeletons  which  convinced  him 
that  Galen's  osteology  must  be  wrong  in  many  important  respects. 

The  Western  or  Cordovan  Caliphate  (655-1236)  attained 
highest  prosperity  under  the  Spanish  or  Ommiade  dynasty  (755- 
1036),  and  its  lealding  medical  authors  were  the  sui^^n  Albucasis, 
the  philosopher  Averroes,  and  the  Jewish  physicians  Avenzoar 
and  Moses  Maimonides. 

Albukasim,  called  Albucasis,  a  native  of  Cordova,  flourished  in 
the  11th  century,  and  was  the  author  of  a  great  medico-chirur- 
gical  treatise  called  the  AUasrif  (or  "Collection"),  of  which  the 
surgical  part  survives  in   Channing's  Arabic  text  and  transla- 

'  Aiicenna,  Canon,  sect.  Ill,  tract.  II,  cap.  XXI. 

'  DinquisBi:  Bull.  Acad,  de  m^.,  Paria,  1913,  Ixx,  631.  Erich  Ebstein 
(Ztschr.  f.  Urol.,  Leipzig,  1915,  ix,  243)  shows  that  the  Viaticum  pertgrirumtm 
of  Ibn-ol-IscheBzar  (  -1004)  contains  a  remarkable  account  of  (TiabeUs  (De 
■pamane  diabetica)  in  which  the  thirst,  polyuria,  canine  appetite,  etc.,  are 
noted,  but  not  the  eweetish  urine, 

'  TtdIb  traits  d'anatomie  arabe,  Leyden,  1903. 

*  A  I^tin  translation  by  J.  J.  Reiske  is  at  Copenhagen,  and  the  work  was 
partly  translated  into  French  by  B.  R.  Sanguinette  (Journal  aHiatique,  Paris, 
1854-«). 
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tion  (Oxford,  Clarendon  Press,  1778).  It  contains  illustrations  of 
surgical  and  dental  instrumentfi  (interpolated  in  the  Venetian 
surgical  anthology  of  1500)  and  was  the  leading  text^book  on  sui^ 
gcry  in  the  Middle  Ages  up  to  the  time  of  Sahceto.  It  consists 
of  three  iMjoks,  founded  upon  the  work  of  Paul  of  jEgina.  The 
first  book  deals  with  the  uae  of  the  actual  cautery,  the  special 
feature  of  Arabian  surgery,  and  gives  descriptions  and  figurations 
of  the  peculiar  instruments  used;  the  second  book  contains  full 
descriptions  of  lithotomy,  lithotrity,  amputations  for  gangrene 
and  the  treatment  of  wounds;  the  third  book  deals  with  fractures 
and  dislocations,  including  fracture  of  the  pelvis  and  a  mention  of 
paralysis  in  fracture  of  the  spine.  Albucasis  was  apparently  the 
first  to  write  on  the  treatment  of  deformities  of  the  mouth  and 
dental  arches,  and  he  mentions  the  obstetric  posture  which  is  now 
known  as  the  "Walchcr  position."'  In  Gurlt's  time,  the  illustra- 
tions of  surgical  (including  dental)  instruments  in  Albucasis 
counted  as  the  earliest  known,  but  many  earlier  have  since  be«i 
<liscovcred  in  medieval  manuscripts  by  SudhofT  and  others.  The 
Oriental  horror  of  touching  the  body  with  the  hands  or  the  knife 
was  the  sufficient  reason  why  these  pictures  from  the  antique  were 
not  reproduced  except  occasionally  in  the  manuscripts  of  the 
Persian  Mohanomedans. 

I'he  greatest  of  the  Jewish  physicians  of  the  Western  Cahphate 
was  the  Cordovan  Avenzoar,  who  died  in  1162.  He  was  one  of  the 
few  men  of  his  time  who  had  courage  enough  to  tilt  against  Galen- 
ism,  and  by  his  description  of  the  itch-mite  {Acarus  scatriei)  he 
may  be  accounted  the  first  parasitologiBt  after  Alexander  of 
Tralles.  He  also  described  serous  pericarditis,  mediastinal  ab- 
scess, pharyngeal  paralysis,  and  inflammation  of  the  middle  ear, 
and  he  recommended  the  use  of  goat's  milk  in  phthisis  and  trache- 
otomy. His  Tdsir  or  "Rectification  of  Health"  is  preserved  in 
the  I>atin  translation  published  at  Venice  in  1490. 

His  pupil,  AverroCs,  also  Cordovan-bom  (1126-1198),  was  more 
noted  as  a  philosopher  and  free  thinker  than  as  a  physician.  His 
Kilab-al-Koltyat  transliterated  as  CotligeC  (Book  of  Universals), 
an  attempt  to  found  a  system  of  medicine  upon  Aristotle's  philos- 
ophy, advanced  the  Pantheistic  doctrine  that  the  soul  or  nature 
of  man  is  al>sorl)ed  into  universal  nature  at  death.  This  denial  of 
pi'rsonal  iminorta,lity  caused  Avcrroes  to  be  persecuted  in  his  own 


'  ''THin  diTiinibat  miilicr  ii 

Lancet.  Ltiml.,  1012,  i.  p.  l.'iiw.    Mcrctirio,  in  I^  Comare  (1596),' i 
scribod  the  hunRinic  pooitiim  of  Witlcher. 
'  PublUhnl  at  Venice  in  1182. 
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lifetime,  and  hia  followers  to  be  anathematized  during  the  Middle 
Ages.  His  work  is  of  interest  only  as  a  rehc  of  Arabic  modes  of 
thought. 

The  Rabbi  Moses  ben  Maimon,  called  Moses  Maimonides 
(1135-1204),  was  court-physician  to  Saladin,  and  his  treatise  on 
personal  hygiene  (Tnicto/ua  de  Re^mine  Sanitatis)  was  written 
for  that  sultan's  private  use.  It  contains  some  admirable  pre- 
cepts of  diet  and  r^imen,  including  a  rhubarb  and  tamarind  pill, 
and  its  first  edition,  the  Florentine  imprint  of  1478,  is  esteemed  as 
one  of  the  rarest  of  books.  His  tract  on  poisons  was  much  cited 
by  medieval  writers,  and  has  been  translated  into  French  in  1865 
and  into  German  by  Steinschneider  {1873')- 

Such  able  chemista  aa  the  Arabians  could  not  fail  of  being 
good  pharmacologists,  and  their  descriptions  of  the  materia  med- 
ica  and  of  the  preparation  of  drugs  became  standard  authority 
throughout  the  Middle  Ages.  Even  to  this  day  what  Osier  calls 
"the  heavy  hand  of  the  Arabian"  is  sensed  in  the  enormous  bulk  of 
our  own  pharmacopeias.  The  principal  storehouse  of  the  Arabian 
materia  medica  is  the  "Jami"  of  Ibn  Baitar,  a  huge  thirteenth 
century  compilation,  describing  some  fourteen  hundred  drugs,  of 
which  about  300  are  said  to  be  new.  The  Grabadm,  or  apothe- 
cary's manual  (Antidoiarium),  of  the  eponymous  or  pseudonymous 
Mesue  junior,  now  called  "pseudo-Mesue,"  a  mysterious  Latin 
compilation  of  the  tenth  or  eleventh  century,  of  which  the  Arabic 
originals  have  never  been  found,  was  the  most  popular  com- 
pendium of  drugs  in  medieval  Europe,  and  was  used  everywhere 
in  their  preparation.  The  treatise  on  purgatives  divides  the  latter 
into  laxative  (tamarinds,  figs,  prunes,  cassia),  mild  (wormwood, 
senna,  aloes,  rhubarb)  and  drastic  (jalap,  scammony,  colocynth). 
The  esteem  in  which  these  works  were  held  is  shown  by  the  fact 
that  a  Latin  translation  of  both  was  one  of  the  first  medical  books 
to  be  printed  (Venice,  1471).  An  important  work  in  the  Persian 
language  was  the  materia  medica  of  Abu  Mansur,'  containing 
descriptions  of  585  drugs,  of  which  466  are  vegetable,  75  mineral 
and  44  animal.  The  Arabic  writings  on  toxicoli^y  up  to  the  end 
of  the  twelfth  century  have  been  exhaustively  considered  by  Stein- 
schneider (1871*).  A  Persian  manuscript  of  the  eleventh  century 
by  Ismail  of  Jurjani  contains  probably  the  most  complete  direc- 

'  M.  Steinschneider:  Arch.  f.  path.  Anat.,  [etc.I,  Berl.,  1873,  Ivii,  63- 
120. 

*  Epitomized  in  I«tin  by  R.  Seligmann,  Vieaaa,  1830-33,  and  trtLnslated 
into  German  under  the  direction  of  Rudolf  Kobert  (Histor.  Stud.  a.  d.  pharm. 
Inat.  d.  Univ.  Dorpat,  3.  Heft,  Halle,  1893). 

'M.  Steinschneider:  Arch.  f.  path.  Anat.,  [eto.],  Berl.,  1871,  111,  340; 
467. 
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lions  of  the  period  for  examining  the  urine.  There  is  much  <rf  value 
on  climatology  and  medical  geography  in  the  Arabic  writers.' 

Cultural  Aspects  of  Mdiammedan  Medicine. — In  Sir  Richard 
Burton's  translation  of  the  Arabian  Nights,'  there  is  a  tale  of  a 
spendthrift  heir  who  has  squandered  all  his  substance  except  a 
beautiful  slave  girl  of  extraordinary  talents,  who,  realizing  her  mas- 
ter's plight,  ut^es  him  to  bring  her  before  the  Caliph  Harun  al- 
Rashid  to  be  sold  for  a  sum  large  enough  to  cov^  his  losses.  On 
seeing  her,  the  Caliph  decides  to  test  the  extent  of  her  knowledge, 
and  has  specialists  put  her  through  a  lengthy  cross-examination 
which,  incidentally,  furnishes  us  a  good  documentation  of  the  social 
aspects  of  Arabian  medicine.  As  the  fair  slave  exploits  her  ex- 
tensive knowledge  of  Mohammedan  theology,  law,  philosophy, 
medicine,  astronomy,  astrolt^y,  music,  chess-playing,  and  other 
arts  and  sciences,  we  perceive  that  these  accomplishments  were  also 
an  essential  part  of  the  Arabian  physician's  traimng,  and  at  the 
same  time,  that  a  certain  acquaintance  with  the  Galenical  system 
of  medicine  was  a  feature  of  the  cultural  equipment  of  any  well- 
educated  Mohammedan  of  the  period.  The  Arabians  derived  their 
knowledge  of  Greek  medicine  from  the  Nestorian  monks,  many 
practical  details  from  the  Jews,  and  their  astrologic  lore  from 
Egypt  and  the  far  East.  So  the  slave  girl  follows  the  Talmud  in 
regard  to  the  number  of  the  bones  (249),  gives  an  exact  account  of 
the  four  humors,  and  details  at  length  the  effects  of  different  con- 
jimctions  of  the  planets.  Di^nosis  of  internal  disease  is  founded 
upon  six  canons:  (1)  The  patient's  actions;  (2)  his  excreta;  (3) 
the  nature  of  the  pain;  (4)  its  site;  (5)  swelling;  (6)  the  effluvia  of 
the  body;  and  further  information  is  elicited  by  "the  feel  of  the 
hands,"  whether  firm  or  flabby,  hot  or  cool,  moist  or  dry,  or  by 
such  indications  as  "yellowness  of  the  whites  of  the  eye"  (jaundice) 
or  "landing  of  the  back"  (lung  disease).  The  symptoms  of  yellow 
bile  are  a  sallow  complexion,  dr>-ness  of  the  throat,  a  bitter  taste, 
los-s  of  appetite,  and  rapid  pulse;  those  of  black  bile,  "false  appetite 
and  great  mental  disquiet  and  cark  anti  care,"  terminating  in 
melancholia.*  Medicinal  draughts  are  best  taken  "when  the  sap 
runs  in  the  wood  and  the  grape  thickens  in  the  cluster  and  the 
two  auspicious  planets,  Jupiter  and  Venus,  are  in  the  ascendant." 
Cupping  is  most  effective  at  the  wane  of  the  moon,  with  the 

'See  E.  Wiedemann:  Arch.  f.  Gesch.  i\.  Natur*-.,  Lcipz.,  1914-15,  v, 
56-68. 

'  Denver  edition,  1899.  vol.  v,  pp.  189-24.'>  ("Abu  ol-Hunn  and  his  Slave- 
icirl  Tawaddud"),  the  medical  portion  boinK  on  pp.  218-226. 

•Maurice  Girardeau,  in  his  PariH  Di&tertation  (No.  107,  1910),  point* 
out  that  the  cholemic  distbeHiB  was  perhapx  the  nicEt  proniinent  feature  of 
Arabic  pathology. 
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weather  at  set-fur,  preferably  the  seventeenth  of  the  month  and 
on  a  Tuesday.  This,  or  Bomething  like  it,  was  about  the  charac- 
ter of  Mohammedan  practice  toward  the  end  of  the  fourteenth  cen- 
tury, the  period  assigned  for  the  composition  of  the  Arabian  Nights, 
and  we  may  reasonably  infer  that  is  also  fairly  representative  of 
the  best  period  of  Moslem  medicine  as  handed  down  by  tradition. 
According  to  Hirschber^'s  dictum,  the  peoples  of  Islam  have  not 
attained  to  modernity,  but  rely  upon  the  same  medical  author- 
ities which  they  employed  in  the  Middle  Ages.'  In  the  past,  the 
Arabian  physician,  whose  professional  importance  was  gauged  by 
the  height  of  his  turban  and  the  richness  and  length  of  his  sleeves, 
was  usually  an  astrologer  and  a  magician,  who  regarded  the  heart 
as  "the  prince  of  the  body,"  the  lungs  as  the  fan  of  the  heart,  the 
Uver  as  the  guard  of  the  heart  and  the  seat  of  the  soul,  the  pit  of 
the  stomach  as  the  seat  of  pleasure  and  the  gall-bladder  as  the 
seat  of  courage.  From  the  Arabic  medical  texts,  we  know  that 
their  authors  upheld  the  Galenic  pulse-lore,  affected  to  arrive  at 
inaccessible  data,  such  as  the  sex  of  the  child  in  pregnancy  by 
inspection  of  the  urine  (uroscopy),  wrote  charms  in  cups  with 
"purgative  ink"  to  mystify  their  patients,  indeed,  resorted  to  all 
manner  of  sensational  trade-tricks  and  surprises  in  order  to  impose 
their  authority.  Like  some  of  our  modem  fakers,  who  conduct 
spiritualistic  s^nces,  the  Arab  physician  hired  confederates,  who 
found  out  about  the  patient's  condition  in  advance  or  even  feigned 
to  be  patients  themselves  in  order  to  puff  his  reputation.'  They 
abstained  from  dissecting  out  of  religious  conviction,  left  operative 
surgery  and  venesection  to  the  wandering  specialists,  and  the 
care  of  women's  diseases  and  obstetric  cases  to  midwives;  were 
constantly  squabbling  among  themselves,  stipulated  their  fees  in 
advance  and  tried  to  collect  at  least  half,  if  the  case  took  an 
unfavorable  turn  or  did  not  improve.  Some  of  the  fees  they  re- 
ceived were  phenomenal.  Gabriel  Batischua,  a  favorite  of  Harun 
al-Rashid,  got  about  S1500  per  annum  "for  bleeding  and  purging 
the  Commander  of  the  Faithful,"  besides  a  regular  monthly  salary 
of  about  $2500  and  a  New  Year's  purse  of  $6250.  He  estimated 
his  total  fortune  in  fees  at  $10,000,000,  and  on  being  recalled  from 
banishment  to  heal  Al-Meiamun,  he  received  $125,000,  which 
Withington  regards  as  the  largest  fee  on  record.     Abu  Nasr,  ac- 

>  J.  HirBchbei^:  GescfaichtederAugenheilkunde,  2.  Aufl.,  Leipz,,  1908.  ii,  2, 
footnote.  He  gives  several  examples,  e.  9.,aDrua«inS}Tiaivhoin  lg60treat«d 
eye  diseases  from  the  ten  centuriet!  older  canon  of  Honain  and  Haly  ben  Isaac. 
A  Caireoe  ItNxik  of  eye-maicic  of  1859  containa  an  illustration  of  1296  A,  D.,  etc. 

■  The  tricks  of  these  people  were  leicion^  and  fonned  the  subject  of  a  lucubra- 
tion of  RhoiM.  See,  in  particular,  M.  SteiTischneider:  Wisoenachaft  und  Char 
Istancrie  unter  den  Arabern  im  neunten  Jahrbundert.  Virchow's  Arch. 
Bertin,  1860,  xxxvi,  670;  novii,  SeO. 
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cording  to  the  same  authority,  received  more  than  160,000  for 
curing  one  of  the  Caliphs  of  stone.  Most  all  the  prominent  phyta- 
cians  of  the  period  aimed  to  curry  favor  with  the  reigning  poten- 
tates or  to  supplant  rival  colleagues  in  their  good  graces.  The 
Caliphs  themselves,  after  the  Mohammedan  passion  for  conquest 
had  been  sated,  became  loyal  supporters  of  science  and  were  in- 
strumental in  founding  hospitals,  Ubraries,  and  schools.  Even 
private  collections  of  books  were  sometimes  of  extraordinary  ex- 
tent, and  all  Greek,  Egyptian,  Indian,  and  Jewish  culture  that  did 
not  conflict  with  the  creed  of  Islam  was  rapidly  assimilated.  As 
early  as  707  A.  D.,  the  Caliph  El  Welid  had  founded  a  hospital  at 
Damascus.  Another  was  established  at  Cairo  in  874,  two  at  Bag- 
dad in  918,  another  at  Misr  (Egypt)  in  957,  two  others  in  the  same 
city  in  925  and  977.  In  course  of  time  dispensaries  and  infirmaries 
existed  in  all  the  important  cities  of  the  Eastern  CaUphate  and 
about  1160  a  Jewish  traveler  found  as  many  as  sixty  of  these  insti- 
tutions in  Bagdad  alone.  The  largest  and  best  appointed  of  the 
Mohammedan  hospitals  were  those  founded  at  Damascus  (1160) 
and  Cairo  (1276).  In  the  former  of  these,  treatment  was  given 
and  drugs  dispensed  free  of  chai^  for  three  centuries.  As  late 
as  1427  it  was  said  its  fires  had  never  been  put  out  since  its  open- 
ing.  The  great  Al-Mansur  hospital  of  Cairo  (1283')  was  a  huge 
quadrangular  structure  with  fountains  playing  in  the  four  court- 
yeards,  separate  wards  for  important  disuses,  wards  for  women  and 
convalescents,  lecture  rooms,  an  extensive  library,  out-patient 
clinics,  diet  kitchens,  an  orphan  asylum,  and  a  chapel.  It  employed 
male  and  female  nurses,  had  an  income  of  about  $100,000,  and  dis- 
bursed a  suitable  sum  to  each  convalescent  on  his  departure,  so 
that  he  might  not  have  to  go  to  work  at  once.  The  patients  were 
nourished  upon  a  rich  and  attractive  diet,  and  the  sleepless  were 
provided  with  soft  music  or,  as  in  the  Arabian  Nights,  with  ac- 
complished tellers  of  tales.  The  Cordovan  Caliphate  was  equally 
well  off  in  the  number,  if  not  the  extent,  of  its  hospitals,  while  the 
Bagdad  ('aliphate  was  especially  noted  for  its  ophthalmic  dispen- 
saries and  lunatic  a.sylums.  The  Arabians  were  far  ahead  of  their 
European  contemporaries  in  their  kindly  treatment  of  the  insane. 
Medical  instruction  was  given  either  at  the  great  hospitals  at  Bag- 
dad, Damascus  and  Cairo,  or  as  a  special  course  at  the  academies 
which  existed  in  all  the  cities.  Of  th«^se,  the  Hall  of  Wisdom  at 
Cairo  was  the  most  famous.  The  principal  courses  were  clinical 
medicine,  pharmacologj',  and  therapeutics.  Anatomy  and  sur^ 
gery  were  neglected,  but  chemistry  was  held  in  special  esteem. 
Arabian  medicine  was,  in  fact,  the  parent  of  alchemy,  the  founder 

'  Wustenfcld:  Janus,  Brottlau,  1S46;  J,  28-39. 
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of  which  was  the  perhaps  mythical  Geber  (702-765),  the  dis- 
coverer of  nitric  acid  and  aqua  regia  and  the  describer  of  distilla- 
tion, filtration,  sublimation,  water-baths,  and  other  essentials  of 
chemical  procedure.  Alchemy  was  combined  with  astrology  in 
this  wise.  The  ancient  Chaldaic  Pantheism,  the  doctrine  of  an 
anima  mundi,  or  "soul  of  the  world,"  with  indwelling  spirits  in  all 
things,  was  applied  to  whatever  could  be  extracted  from  sub- 
stances by  fire,  as  "spirit"  of  wine,  "spirit"  of  nitre,  or  the  various 
essences  and  quintessences;  while  to  the  seven  planets  (the  sun, 
the  moon,  Mbib,  Mercuiy,  Jupiter,  Saturn,  Venus)  corresponded 
the  seven  days  of  the  week  and  the  seven  known  metals  (gold, 
silver,  iron,  quicksilver,  tin,  lead  and  copper).  As  these  metals 
were  supposed  to  be  "generated"  in  the  bowels  of  the  earth,  the 
special  aim  of  alchemy  was  to  find  the  fecundating  or  germinal 
substance,  under  appropriate  planetary  influences.  Thus  Geber's 
parable  of  a  medicine  which  could  heal  any  of  six  lepers  was  re- 
garded by  Boerhaave  as  nothing  more  than  allegory  of  the  philos- 
opher's stone  for  transmuting  the  six  baser  planetary  met^  into 
gold.  Hand  in  hand  with  this  idea  of  transmutation  of  metals 
went  the  notion  of  a  polyvalent  "elixir  of  life,"  which  could  cure 
all  diseases  and  confer  immortal  youth  and  which  was  supposed 
to  be  of  the  nature  of  a  "potable  gold"  {aurum  polabiU).  The 
search  for  potable  gold  led  to  the  discovery  of  aqua  regia  and  the 
strong  acids  by  Geber  and  Rhazes,  and  the  quest  of  the  elixir 
became  the  foundation  of  chemical  pharmaceutics.  Even  as  late 
as  the  wxteenth  century,  we  find  Paracelsus  still  upholding  Geber's 
idea  that  everything  is  made  of  mercury,  sulphur  and  salt,  and  that 
as  "the  sun  rules  the  heart,  the  moon  the  brain,  Jupiter  the  liver, 
Saturn  the  spleen.  Mercury  the  lungs,  Mars  the  bile,  Venus  the 
kidneys,"  so  the  seven  planetary  metals  and  their  compounds  were 
specifics  for  the  diseases  of  these  organs  under  the  wilt  of  the  stars. 
Arabian  chemistry  probably  survived  beyond  the  decadence  of 
Arabian  medicine,  for  Leo  Africanus,  a  traveler  of  the  fifteenth 
century,  mentions  a  chemical  society  which  existed  at  Fez  at  that 
time.  From  their  constant  contact  with  strange  lands  and  peoples, 
the  Arabian  pharmacists  or  "aandalani"  were  the  exploiters  if  not 
the  introducers  of  a  vast  number  of  new  drugs;  in  particular,  senna, 
camphor,  sandalwood,  rhubarb,  musk,  myrrh,  cassia,  tamarind, 
nutmeg,  cloves,  cubebs,  aconite,  ambergris  and  mercury;  besides 
being  the  originators  of  syrups,  juleps,  alcohol,  aldehydes  (all 
Arabic  terms),  and  the  inventors  of  flavoring  extracts  made  of  rose- 
water,  orange  and  lemon  peel,  tragacanth,  and  other  attractive 
ingredients.  The  use  of  hashish  (Cannabis  ivdica)  and  bhang 
(either  Indian  hemp  or  hyoscyamus)  to  produce  drug-intoxication 
(tabannuj)   or  deep  sleep  were  well  known,  and  the  unseemly 
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behavior  of  addicts  of  these  drugs  is  described  in  the  Arabian 
Nights.'  King  Omar  casts  the  Princess  Abrisah  into  a  heavy 
slumber  with  "a  piece  of  concentrated  bhang,  if  an  elephant  aatdi 
it  he  would  sleep  from  year  to  year."*  In  another  tale,  the  thief 
Ahmad  Kamakim  drugs  the  guards  "with  hemp  fumes."*  Thus 
the  possibilities  of  anesthesia  by  inhalation  were  known  to  the 
Arabians,  as  well  as  to  Dioscorides  and  the  medieval  sui^eons,  and 
presumably  the  original  knowledge  came  from  India,  since  the 
Egyptians  did  but  little  surgery.  The  Arabian  apothecary  shops 
were  regularly  inspected  by  a  syndic  (Muhtasib)  who  threatened 
the  merchants  with  humihating  corporal  punishments  if  they 
adulterated  drugs  (Guigues*),  The  effect  of  Arabian  chemistiy 
and  pharmacy  upon  European  medicine  lasted  long  after  the  Mo- 
hammedan power  itself  had  waned  and,  with  the  simples  of  Dios- 
corides and  Pliny,  their  additions  to  the  materia  mcdica  made  up 
the  better  part  of  the  European  pharmacopeias  for  centuries. 

Closely  connected  with  Mohammedan  medical  culture  is  the 
infiuence  of  the  Jews  upon  European  medicine.  Under  the  Ara- 
bian domination,  Jewish  physicians  were  prominent  figures  at  the 
courts  of  the  cahphs  and  a  common  belief  in  a  stem  monotheism 
created  a  strong  bond  of  sympathy  between  Moslem  and  Hebrew. 
Another  point  of  contact  was  the  fact  that  the  Hebrew  and 
Mohammedan  physicians,  with  their  peculiar  analytic  cast  of 
mind,  their  intensive  modes  of  thought  and  their  appreciation  of 
"values,"  soon  acquired  a  right  materialistic  way  of  looking  at 
concrete  things.  Thus  while  medical  men  under  Christianity 
were  still  trifling  with  channs,  amulets,  saintly  relics,  the  Cabala, 
and  other  superstitions,  many  of  the  Jewish  and  Mohammedan 
physicians  were  beginning  to  look  upon  these  things  with  a  certain 
secret  contempt. 

During  the  Middle  Ages  an<l  long  after,  the  lot  of  the  Hebrew 
physician  in  Europe  was  to  Ix?  used  and  abused.  In  the  tenth  and 
eleventh  centuries,  he  was,  as  Billings  says,  "a  sort  of  contraband 
luxup,-,"^  resorted  to  and  protected  by  prince  and  prelate  alike, 
on  account  of  his  superior  scientific  knowledge,  but  hardly  coun- 
tenanced for  any  other  reason.  The  Council  of  Vienna  in  1267 
forbade  the  Jews  to  practise  among  C'hristians.  Under  the  Wes- 
tern Caliphate,  Jewish  physicians  were  prominent  figures  in  Spain 

'  Burton's  Aral)ian  Nights  (Denver  edition),  iii,  91-93,  Suppl.,  iv,  19;  189. 

'Op.cil.,  ii,  122-124. 

'Op.cil.,  iv,  71. 

'Guijrues;  Bull.  d.  HP.  pharm,  Paris,  1916,  xxiii,  107-US.  An  interesting 
list  of  the  substances  used  to  adulterate?  varioU!<  standard  dniics  is  given. 

'  J.  8.  BillinRa:  "The  HL-itorv  and  Literature  of  Surgery"  (DeaDia'e 
System  of  Surgery,  New  York,  1895,  vol.  i,  p.  38), 
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until  they  were  baniBhed  the  country  in  1412,  and  the  School  of 
Salerno  utilized  them  as  teachers  until  it  had  developed  enough 
home-grown  talent  to  get  along  without  them.  The  same  thing 
was  true  of  Montpellier,  which  was  closed  to  the  Jews  in  1301. 
There  were  many  at  Avignon  up  to  the  fifteenth  century.'  The 
interdictions  put  upon  Jewish  physicians  by  Popes  Paul  IV 
(1555-9)  and  Pius  V  (1566-72)  were  lifted  by  Gregory  XIII  in 
15S4.'  Although  the  different  emperors  continued  to  retain  Jews 
as  their  body  phytucians,  yet,  up  to  the  time  of  the  French  Revolu- 
tion, they  were  not  allowed  to  study  at  the  European  universities 
and,  being  moreover  excluded  from  the  liberal  professions,  played 
little  part  in  medicine  during  this  period.  At  the  outset  of  the 
modem  industrial  movement,  they  were  admitted  to  the  rights  of 
citizenship  all  over  Eim)pe  and  given  the  freedom  of  the  universi- 
ties. The  effect  of  this  liberal  policy  was  to  bring  forth  a  great 
array  of  brilliant  talent  which  contributed  very  materially  to  the 
development  of  medicine  in  all  its  branches,  as  witness  the  work  of 
Henle,  Cohnheim,  Weigert,  Traube,  Strieker,  and  Pick  in  path- 
ol<^y,  Senator,  Hayem  and  Boas  in  internal  medicine,  Romberg, 
Moll  and  Freud  in  neurology,  von  Hebra,  Kaposi,  Neimaann,  von 
Zeissl  and  Unna  in  dermatolc^y,  Caspar,  Lesser,  Ottolenghi  and 
Lombroso  in  forensic  medicine,  Hirsch,  Marx,  Pagel,  Magnus  and 
Neubui^er  in  medical  history,  and,  in  the  science  of  infection, 
Metchnikoff,  Frankel,  Fnedlinder,  Marmorek,  Haffkine,  Neisser, 
and  Paul  Ehrhch,'  to  mention  only  a  few  well-known  names. 


'  A  copy  of  this  document  is  in  the  SiuTteon  General's  Library. 
*  For  a  more  ooinplete  list  of  modem  Jewish  physicians,  see  F.  T.  Hane- 
tnan's  paper  in  tlw  Jewish  Encydopadia,  New  York,  1904,  viii,  421,  422. 
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Thb  Middle  Af;es,  the  period  of  feudalism  and  ecclesiasticiam, 
are  commonly  decried  for  servile  obeisance  to  authority,  with  its 
attending  eviJa  of  bigotry,  pedantry  and  cruelty.  We  regard  any 
one  who  seeks  to  suppress  the  truth  by  overbearing  or  underhanded 
methods  as  "medieval-minded,"  and  we  think  of  special  privileges, 
vested  interests,  unearned  increments,  Faustrecht,  and  other  phases 
of  Rob  Roy's  "simple  plan,"  as  smacking  of  feudalism.  Yet,  in 
the  Middle  Ages,  there  was  true  "consent  of  the  governed." 
The  people  aspired  toward  nationhood  and  solidarity  rather  than 
toward  personal  independence  and,  under  these  conditions,  were 
willing  to  be  led  and  directed  rather  than  to  think  for  themselves. 
In  the  welter  of  race-inmixture  and  race-absorption  that  followed 
the  downfall  of  the  Roman  Empire,  it  was  found  that  Greek  phi- 
losophy (neo-Platonism)  was  a  total  failure  as  a  moral  force,  and 
the  greatest  need  of  European  humanity  was  for  a  spiritual  uplift, 
for  regeneration  and  renewal  of  character  rather  than  for  intellec* 
tual  development.  Mental  and  moral  activities  were  simply 
paralyzed  by  that  great  cataclysm.  To  understand  the  impulsea 
which  drove  the  hermits  to  the  desert  and  founded  the  monas- 
teries, one  can  read  Gibbon,  Lecky,  Montalembert,  Gregorovius, 
Froude  on  the  break-up  of  Roman  society,  Tui^enieff's  wonderful 
evocation  of  a  Cseaarean  triumph  or  Flaubert's  miracle-play  of 
The  Temptation  of  St,  Anthony.  Matthew  Arnold,  with  his  fine 
historic  sense,  summed  all  this  up  in  stirring  verses: 

On  that  hard  Pafsan  world  dif^gust 

And  »?cr<^t  loathing  fell. 
Tteep  wearinesH  and  sat«d  lu8t 

MaiJe  human  IKe  a  hell. 

She  veiled  her  eaelca,  pnapp'd  her  sword, 

And  laid  her  Hcoptrc  down; 
Hit  stately  purple  she  abhorr'd, 

And  her  im|>erial  erown. 

She  broke  her  flutes,  she  stopp'd  her  sports. 

Her  artiwlH  eould  not  please; 
She  tore  her  books,  she  shut  her  courts, 

She  fled  her  palaces. 

Thus,  the  Christian  Church,  with  its  spiritual  appeal,  its  attractive 
symbolism,  its  splendid  organization  and  its  consolidation  with 
Feudalism  in  protecting  Europe  from  Moslem  invasion,  could  not 
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but  triumph.  The  Crusades  aroused  the  feeling  of  nationhood. 
The  organization  of  citizens  against  the  robber  barons  awakened 
the  civic  consciousness.  In  the  great  stni^e  between  collectivism 
and  individualism  which  began  from  that  hour,  intellectual  inde- 
pendence was  bound  to  go  to  the  w^  if  it  came  into  conflict  with 
Church  or  State.  In  the  Middle  Ages  there  was  immense  concern 
lest  "the  centrifugal  forces  of  society  overcome  the  centripetal."' 
The  growth  of  the  Christian  virtue  of  compassion  toward  weakness 
and  suffering,  and  the  more  elevated  and  enlat^^  conception  of  the 
position  and  mission  of  women  that  grew  out  of  it,  led  to  new  de- 
partures in  medicine  along  untried  paths,  particularly  in  nursing 
the  sick  and  in  erecting  hospitals  everywhere  for  their  care.  Only 
idle  bigotry  could  affirm  that  Pope  and  Emperor  did  not  do  a  great 
deal  for  medicine  in  the  advancement  of  good  medical  legislation, 
in  the  chartering  and  upbuilding  of  the  medieval  universities,  in 
the  great  hospital  movement  of  the  Middle  Ages  and  in  the  en- 
couragement of  individual  medical  talent  in  many  cases.  Yet. 
as  Allbutt  has  shown,  the  strife  of  intellects  during  the  Ages  of 
Faith  was  manifested  in  a  way  that  tended  to  the  absolute  sup- 
pression of  experimental  science  or  even  of  the  actual  verification 
of  premises.  The  Greek  philosophers,  as  we  have  seen,  held 
opinions  the  most  disparate  without  any  special  strife  among  them- 
selves, and  above  all  with  a  certain  definite  immunity  from  perse- 
cution. To  those  who  can  appreciate  the  tine  individualism  of  the 
Greeks,  the  sentiment  of  the  English  poet  will  not  seem  exaj^r- 
ated: 

Greece,  where  only  man  nhoee  manhood  was  bb  godhead  ever  trod, 
BeaiB  the  blind  world  witneee  yet  of  light  wherewith  her  Teet  are  shod: 
Freedom,  armed  of  Greece,  wao  aJwaya  very  man  and  very  God. 

The  medieval  thinkers  were  all  under  the  ban  of  authority,  and 
this  for  the  strangest,  yet  most  potent,  of  reasons.  From  the 
earliest  times,  human  ideas  as  to  the  meanii^  of  life  and  the  forces 
behind  the  material  world  have  usually  pr<^ressed  along  two  dis- 
tinct, often  parallel,  lines,  viz.,  a  tendency  to  deify  and  worship 
the  objects  or  forces  of  external  nature,  culminating  logically  in 
either  Pantheism  or  Buddhistic  Pessimism;  and  the  rude  fetish- 
ism of  the  savage,  which  passed  through  the  successive  stages  of 
idolatry,  hero-worship,  ancestor-worship,  polytheism,  shamanism, 
finally  merging  into  the  pure  monotheism  of  Israel,  Christianity 
and  Islam.  Christian  Theism  assumes  that  God  ia  a  spirit,  omni- 
present and  immanent  in  nature,  yet  different  from  it,  accessible 
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to  prayer,  and  capable,  at  need,  of  divine  intervention  in  human 
affairs.  Pantheism  Bimply  identifies  God  with  nature  and  natural 
forces.  Now,  in  medieval  times,  the  opposition  between  Theism 
and  Pantheism  t«ok  the  form  of  a  dispute  between  "Realists"  and 
"Nominalists,"  which,  aayB  Allbutt  (paraphrasing  the  language 
of  John  of  Salbbury),  "engaged  more  of  the  time  and  passions  of 
men  than  for  the  house  of  Cfesar  to  conquer  and  govern  the  world."' 
To  the  medieval  logician,  "Realism"  was  just  the  opposite  of  our 
modem  concept  of  a  knowledge  of  material  things.  The  Realist 
assumed,  with  Plato,  that  the  idea  is  as  actual  as  the  thing  itaelf 
and  creative  of  it,  the  form  as  real  as  the  matter  or  substance  and 
anterior  to  it,  whence  it  follows  that  all  things  proceed  from  the 
will  of  God.  The  Nominalist,  on  the  other  hand,  affirmed  that 
the  form  or  idea  is  only  a  name  or  abstract  conception,  existing  in 
the  mind  of  the  observer  alone,  and  that  God,  therefore,  exists  im- 
personally in  each  and  every  object  of  the  material  world.  To 
medieval  theol(^ians,  such  Pantheism  as  this  could  be  no  less  than 
infidelity  and  mibelief,  since  it  tended  to  dissolve  the  dogmas  <^ 
faith  and  was  subversive  of  the  ideas  of  divine  revelation  and  of 
personal  immortality,  the  hope  held  out  to  the  Christian.  To 
medieval  physicians,  such  a  manifesto  of  free-thought  as  the  Hip- 
pocratic  treatise  "On  the  sacred  disease"  would  have  been  ab- 
horrent, while  Galen,  with  his  devout  monotheism  and  his  careful 
Bridgewater  teleology,  became  an  object  of  almoet  veneration. 
Aristotle,  in  his  Logic  and  Metaphysics,  never  made  an  absolutely 
clear  distinction  between  the  supposed  reality  of  idea  and  sub- 
stance, yet  public  and  private  reading  of  his  scientific  works 
was  forbidden  by  a  provincial  Synod  at  Paris  in  1210  and  the  pro- 
hibition was  repeated  and  extended  to  the  Metaphysics  by  the 
Papal  legate  in  1215.  Not  until  the  decree  of  Gregory  IX  in  1231 
did  they  regain  favor,  to  appear  in  the  Arts  Course  (Paris)  in  1255, 
and  later  to  be  regarded  as  an  almost  infallible  authority.*  The 
more  scientific  writings  of  Aristotle  wore  never  studied  in  the 
critical,  inquiring  way  in  whith  the  Greeks  would  have  regarded 
such  things.  Ptolemy  said  that  "He  who  would  serve  the  cause  of 
truth  in  science  must  be,  above  all,  a  free  thinker,"  yet  his  geo- 
centric system  of  astronomy  came  to  be  defended  by  the  Church 
as  if  an  article  of  faith  (Neuburger).  The  natural  histories  of 
Pliny  and  Aristotle  were  accepted  by  medieval  authorities  as  b^ 
yond  cavil,  and  imitated  in  the  queer  "Herbals"  and  "Bestiaries" 
(or  Beast-Books)  of  the  time.    All  reasoning  was  formal  and  de- 

'  For  a  full  account  of  the  subject,  see  Sir  Clifford  Allbutt's  splendid 
Harvcian  oration,  "Science  and  Medisvol  Thought"  (1901J,  to  which  the 
writer  in  very  deeply  indebted. 

'  C.  H.  Haskina:   Harvard  Stud.  Class.  Philol,  Boston,  1909,  xx,  86. 
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ductive.  Until  the  Renaissance,  there  was  neither  induction  nor 
experiment.  Grown-up  men  accepted  such  a  tissue  of  solemn 
nonsense  as  the  Timaus  of  Plato  for  sound  physiologic  doctrine. 
Nature  herself  was  never  questioned  for  her  secreta,  and,  as  All- 
butt  puts  it,  "Ix^c,  which  for  us  is  but  a  drill,  and,  like  all  drills, 
a  little  out  of  fashion,  was  for  the  Middle  Ages  a  means  of  dis- 
covery, nay,  the  very  source  of  truth.  .  .  .  The  dialectically 
irresistible  was  the  true."'  In  the  Golden  Legend  of  Longfellow, 
medieval  physicians  and  medical  students  are  represented  as 
frittering  away  their  time  in  endless  discussions  about  the  nature 
of  universals,  the  relation  between  the  idea  and  matter,  and  other 
dialectic  subtleties.  The  Nominalist  of  advanced  and  d(%matic 
type  was  even  liable  to  persecution.  Without  going  further  into 
the  lengthy  disputes  between  Nominalists  and  Realists,  it  may  be 
said  that  their  adjustments  of  cause  and  effect  have  been  traced 
through  the  ages  in  the  "pneuma"  of  Galen,  the  "archaus"  of 
Paracelsus,  the  "animism"  of  Van  Helmont  and  Stahl,  the  "thought 
and  extension"  of  Descartes  and  Spinoza,  the  "noumenon"  and 
"phenomenon"  of  Kant,  the  "being  and  becoming"  of  Hegel,  the 
"will  and  idea"  of  Schopenhauer,  and  in  such  modem  concepts  as 
natural  law  and  natural  phenomenon,  type  and  individual,  force 
and  matter,  statics  and  dynamics,  vital  principles  and  "the  for- 
tuitous concurrence  of  physico-chemical  forces."  In  our  own  day, 
the  controversy  has  become  mei^ed  into  the  opposition  between 
Vitalism  and  Materialism,  In  the  Middle  Ages,  the  enormous  ex- 
penditure of  mental  energy  over  this  sterile,  insoluble  problem  led 
the  top-heavy  feudahzed  scholastic  to  entertain  an  ill-concealed 
contempt  for  all  manual  arts  and  crafts,  especially  for  anatomy 
and  surgery.  Hence  the  surprising  ignorance  of  Hippocrates  in 
medieval  times.  "Had  Galen's  works  been  lost,"  says  Withington, 
"there  can  be  little  doubt  that  the  dark  age  of  medicine  would  have 
been  darker  and  more  prolonged  than  it  was,  for  the  medieval 
practitioner  could  no  more  have  appreciated  the  higher  and  freer 
teaching  of  the  physician  of  Cos  than  he  could  have  understood 
those  grand  words,  'It  seemed  good  to  the  Demos,'  which  Hippmo- 
ratea  saw  inscribed  at  the  head  of  every  decree,  and  heard  pro- 
claimed in  every  assembly."' 

The  fundamental  error  of  medieval  medical  science,  as  Guy  de 
Chauliac  originally  pointed  out,  and  as  Sir  Clifford  Allbutt,  in  a 
masterly  survey,*  has  demonstrated,  was  in  thedivoree  of  medicine 


'  Allbutt:  Op.  eil.,  pp.  SO,  51. 

*  Withinf^D:  Medical  History,  London,  1894,  104. 
•Sir  Clifford  Mbutt:    "The  Historical  Relations  of  Medicine  and  Sur- 
gery," London  and  New  York,  1905. 


LANE  Ml^OiCAL  LIBRARY 
STANFORD  UNIVERSI?^ 
MEDICAL  CENTES     . 
STANFORD  CKUr.^Wi^lc 


134  BISTORT  OF   UEDICINR  ' 

from  surgery.    Greek  intelligence,  as  personified  in  Hippocrates, 
saw  internal  medicine  in  terms  of  surgery  and  saw  surgery  not  oafc 
as  a  mode  of  therapy,  but  as  "the  very  right  arm  of  internal  med^ 
cine,"  since,  in  diagnosis,  the  outward  and  visible  signs  of  int«n»-«i 
malady  (the  only  indices  the  Greek  surgeon  had)  were  also  tt"»s 
mainstay  of  the  clinician.     Beginning  with  Avicenna,  raediev-.^^! 
medical  authority  pushed  Galen's  dictum  that  surgery  is  only      -^ 
mode  of  treatment  to  the  extreme  limit  of  treating  the  surgeon  hinr^^' 
self  as  a  lackey  and  an  inferior.     The  Arabian  commentators  c^' 
Galen  and  the  medieval  Arabists  who  copied  them  were  rauc^^ 
obsessed  with  the  idea,  peculiar  to  Oriental  religions,  that  it  i^ 
unclean  or  unholy  to  touch  the  human  body  with  the  hands  undeV 
certain  conditions.    As  this  tenet  gained  ground,  scholastic  antX 
monastic  minds  became,  as  we  have  said,  gradually  penetrated 
with  the  conviction  that  redecraft  is  superior  to  handcraft,  cul- 
minating in  the  famous  edict  of  the  Council  of  Tours,  "Ecclesia. 
abhorret  a  sanguine"  (1163).     The  general  practice  of  surgery, 
including  most  of  the  major  operations,  was,  in  the  end,  rel^^ted 
to  barbers,  bath-keepers,  sowgetders  and  wayfaring  mountebanks, 
and  the  surgeon  came  to  be  regarded  in  such  a  menial  light  that, 
even  in  Prussia,  up  to  the  time  of  Frederick  the  Great,  it  was  still 
one  of  the  duties  of  the  army  sui^^n  to  shave  the  officers  of  the 
line.    Again  the  heresy  imposed  by  the  Arabist  commentators  of 
Galen,  that  "coction"  (suppuration)  and  "laudable  pus"  are  es- 
sential to  the  healing  of  wounds,  made  operative  surgery  a  perilous 
and  meddlesome  undertaking,  all  the  more  dangerous,  indeed,  in 
that  the  surgeon,  whether  scholar  or  mountebank,  stood  in  jeop- 
ardy of  life  or  hmb  if  he  operated  unsuccessfully  on  any  of  the  feudal 
lords  of  earth.     The  greatest  surgeons  of  the  time  shrewdly  ad- 
vised their  professional  brethren  to  avoid  the  operative  treatment 
of  difficult  or  incurable  cases,  and,  when  they  attempted  the  major 
operations,  their  custom  was  to  require  a  guarantee  that  no  hfuin 
should  come  to  them  in  the  event  of  a  fatal  termination.    To  lift 
the  surgical  art  to  its  modem  scientific  (aseptic)  status  required 
the  genius  and  personal  influence  of  the  three  greatest  sui^eons  of 
all  time— Ambroise  Par6,  John  Hunter  and  Lord  Lister,     The 
principal  interest  of  the  medieval  period,  therefore,  lies  not  in  its 
internal  medicine,  for  there  was  precious  little  of  it,  but  in  the 
gradual  development  of  surgery  from  the  ground  up  by  faithful, 
sometimes  obscure,  followers  of  the  craft,  who  (in  France  at  least) 
were  kept  ostracized  and  short-coated  by  the  edicts  of  the  clerical 
bigots  of  St.  came — the  "chirurgiens  de  longv£  robe."    The  con- 
tinued quarreb  between  St.  C6me,  the  Paris  Faculty  and  the 
barbers  resulted  in  the  admission  of  the  latter  to  the  practice  of 
minor  surgery  in  1372. 
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Neubui^r  divides  medieval  medicine  into  four  periods,  viz., 
the  Monastic  (fifth  to  tenth  centuries),  the  Salemitan  (eleventh 
to  twelfth  centuries),  the  temporary  enlightenment  of  the  thir- 
teenth century,  in  which  the  Arabiat  culture  was  grafted  upon 
that  of  the  West,  and  the  pre-Renaissance  period  (fourteenth 
century)  in  which  this  culture  became  dominant. 

With  the  downfall  of  Rome  came  the  Dark  Ages  during  which 
Western  Europe  passed  into  a  tedious  period  of  material  waste 
and  intellectual  decadence. 

The  transition,  as  Neuburtcer  ehows,  was  not  catastrophic,  but  ^adual. 
The  Germanic  conquent  entailed  the  lose  of  thoasaods  of  lives,  tnc  devastation 
of  )^at  tracts  of  country,  the  desolation  of  many  cities  and  the  destruction  of 
innumerable  landmarks  of  art  and  culture,  while  the  East  still  poBsesaed  a  far- 
flung  network  of  marts  of  commerce,  covering  three-fourths  of  the  earth's  sur- 
face, and  maintained  iti  culture.  In  contrast  with  the  imposing  financial  sys- 
tem of  the  East,  the  West,  through  slackening  of  trade,  the  splitting  up  of 
countries  into  small,  separate  states,  and  the  fallins  back  of  iU  peoples  upon 
afcriculture  as  a  last  resort,  acquired  petty,  parochial  forms  of  economics,  hole- 
and-corner  modes  of  finance,  and  a  general  peaiant  complexion,  which  afforded 
little  incentive  toward  a  finer  conduct  of  life.  Nations  were  gradually  built  up, 
but,  in  the  proceaa,  culture  was  inhibited.  Whilf  the  Moslem  conquerors  im- 
posed the  Arabic  language  and  culture  upon  the  conquered,  the  Germanic 
conquerors  came  under  the  sway  of  the  Latinized  culture  of  Christendom.  In 
western  Europe,  Latin  became  the  official  language  of  Church  and  State.  Only 
Latin  translations  of  the  Greek  authom  were  read .  Science  and  learning  sought 
refuge  in  the  bosom  of  the  Church,  and  no  less  than  Cassiodorus,  "thelastof 
the  Romans."  pointed  the  way. 

Thus  began  the  period  of  Monastic  medicine,  in  which,  along 
with  a  praiseworthy  zeal  for  preserving  the  remains  of  ancient 
literature  and  the  traditions  of  a  rational  praxis,  there  grew  up  a 
cult  of  faith-healing  or  theurgic  therapy,  an  implicit  belief  in  the 
miraculous  healing  power  of  the  saints  and  of  holy  relics.  Super- 
natural aid  came  to  be  more  and  more  esteemed  as  the  medical 
art  showed  itself  to  be  powerless,  particularly  in  the  time  of  the 
great  epidemics.  Western  medicine,  unlike  that  of  Byzantium 
and  Islam,  went  into  eclipse,  and  its  practice,  as  Neuburger  says, 
became  as  rudimentary  and  stereotyped  as  that  of  primitive  man. 

Under  the  beneficient  reign  of  Theodoric  the  Great  (493-528),  there  was 
an  inter-period  of  peace,  with  material  prosperity  and  due  regard  for  art  and 
science.  The  sole  rehc  of  thi<i  early  Otro^thic  period  is  the  dietetic  epistle 
of  the  Greek  physician  Anthlmus,  which  is  full  of  sound,  sensible  precepts, 
throwing  much  light  upon  the  food-staples  and  kitchen  practices  of  the  time. 
The  trend  of  the  Ostrogothic  period,  indeed  the  principal  task  then  set  fot 
medieval  medicine,  was  in  the  way  of  translating,  compihng  and  paraphrasing 
from  the  ancients,  a  trend  which  had  already  been  establisbed  by  the  later 
Romans  and  the  Byzantine  writers.  In  this  matter,  Bo^thius  (circa  480-524) 
was  the  great  exemplar.  In  the  6th  century,  the  ^adual  passage  of  science 
into  the  hands  of  the  clergy  was  accompUshed,  m  the  face  of  desolating 
wars  between  the  Ostrogoths  and  Byzantines,  the  incursion  and  establishment 
of  the  Lombards  in  Italy  (56S-774),  and  devastating  epidemics  like  the  plague 
of  Justinian  (543).    Science  and  culture  went  to  the  wall,  the  schools  of  secuUr 
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leaminR  crumbled  aod  disappe&red,  religiouB  Eeal  and  fanatical  aacetieism  be- 
came tne  order  of  the  day.  Crushed  by  the  Lombards,  left  in  the  lurch  1^ 
Byzantium,  the  Latin  population  turned  to  the  Church  for  protection.  Glon- 
fied  by  the  nimbus  of  ancient  Rome,  the  Church  thus  became  a  real  territtnial 
power,  able  lo  practice  genuine  statecraft  and  to  protect  Western  dviliutioa. 
The  Benedictmes  became  the  Nestorians  of  the  We«t"  (Neuburger).  In  the 
Forum  Pacis,  where  physicians  once  assembled  and  Galen  dwelt,  Pope  Fdix 
IV  (526-530)  set  up  the  Basilica  of  SS.  Cosmaa  and  Damian,  the  patron  SMnts 
of  medicine.  In  the  same  year  that  Justinian  closed  the  School  of  Philoaonhy 
at  Athenn  (520),  Benedict  of  Nureia  (486-543)  founded,  on  the  site  of  an  ancient 
temple  of  Apollo,  the  cloister  of  the  Benedictine  order  at  Uonte  Cassino;  and 
here,  after  CagsiodoruB  (480-575)  had  turned  the  attention  of  the  monks  to  the 
value  of  the  older  writingH,  literary  studies  were  Bssiduou.'<ly  cultivated  and 
vows  to  nurse  the  sick  were  taken  e^  the  prime  duty  of  the  order,  in  accordance 
with  the  exhortation  of  St.  Benedict  {Infirmorum  cura  ante  omnia  adhihenda 
eti,  vt  liaU  re  vera  ChrUfo,  Ha  eit  gerviatur).  The  cloister  had  a  valuable  col- 
lection of  medical  manuscripts.  The  CommeiUarium  medieinaie  of  Benedetto 
Crespi,  Archbishop  of  Milan  (681;,  a  didactic  hexameter  poem  dealing  with  tbe 
herbal  treatment  of  26  diseases,  after  the  fashion  of  Serenus  Samonicua, 
is  a  relic  of  this  period.  Another  consists  of  two  treatises  on  diseases  and  tbnr 
remedies  by  Bertharius  (857-884),  the  learned  abbot  of  Monte  Castdno.  Ute 
Lombard  con(|uerorB  soon  began  to  favor  science  and  names  of  laic  phj^ciana 
are  preserved  in  the  Codex  lombardus  and  elsewhere.  In  accordance  with  Ute 
precepts  of  Cassiodorus,  the  aim  of  the  time  was  to  make  a  summation  of  all 
medical  knowledge  (summo  nu:diein<e),  gleaned  from  the  Greek  and  lAtJn 
authors.  Serenus  Samonicus,  pseudo-Apuleius,  peeudo-Phny  and  Cslius 
Aurelianus  in  therapeuticR,  and  m  obstetrics,  the  pseudo-Soranic  midwifeiy- 
book  of  Muscio,  were  most  favored  in  these  compilations.  The  best  things  of 
Hippocraten,  Galen,  Rufua,  Oribasius,  Alexander  Trallianun,  and  DioeoorideB 
were  translated  into  Latin  (5th  and  8th  centuries),  and,  in  the  process  of  COn>- 

S illation,  a  number  of  spurioua  writings  attributed  to  pseudo-authors  were 
oisted  off.  The  medical  part  of  Pliny,  mixed  up  and  seasoned  with  excerpts 
from  Cielius  Aurelianus,  Apuleius  and  Vindician,  became  our  "pseudo-Pliny." 
Many  a  summa  mrdicinalis,  masquerading  under  the  names  of  Dioscorides  or 
Oriba.tia-',  was  a  mere  hodge-podge  from  different  sources.  Of  this  character, 
too,  were  the  pseudonymous  epistles  attributed  to  Hippocrates,  in  particular 
the  Dynamidia  (De  nrt'ilibiis  htrbarum),  the  de  ribis,  the  epistle  to  Ptolemy 
(Dr  hominU  fabrica),  and  the  capsida  ebiimea.  This  "ivoiy  capsule,"  a  tract 
on  tbe  prognosis  of  skin  affections,  alleged  to  have  been  found  by  Cfesar  in 
the  tomb  of  Hippocrates,  was  first  printed  in  a  Milan  incunable  of  1481. 
reprinted  in  Wittwer's  Arehir  (1790),  and  recently  has  been  carefidly  studied 
in  all  the  MS.  readings  by  SudhtrfE  (1916').  Under  the  Visigoths  in  Spain 
(507-711),  thcactivitiesof  the  medical  profession  were  crashed  by  a  Draconic 
code  of  laws.  With  the  conversion  of  the  Vinigoths  to  Christianity  (586), 
monaiitic  medicine  took  its  usual  c<mrse.  Cloisters  and  church  foundations 
even  had  their  own  physiciaas.    A  laparotomy  for  retained  fetus  in  ectopic 

Siregnancy  Ls  attributed  to  Bishop  Paul  of  Mcrida,  where  Bishop  Maeona 
ounded  a  large  hospital  about  580.  The  most  learned  man  of  his  time  was 
Bishop  Isidore  of  Seville  (drca  570-636),  author  of  an  encyclopedia  of  orinns 
and  etymologies,  the  fourth  book  of  which  contains  a  survey  of  medicine,  but 
with  many  false  and  far-fetched  derivations  of  medical  terriis. 

Under  the  Mero\-ingian  monarchs  (leg  Toii  fainiants)  in  f>ance  (4S6-741), 
Latin  influences  prevailed,  but  the  dynasty  has  little  to  its  credit  »B,ve  a  string 
of  bloody  civil  wars,  and  physicians  had  a  hard  time  of  it.  Gr^ry  of  Toure 
(538-593)  records  that  the  Frankish  phj-sicians  had  some  skill  in  aui^tery  and 
were  sometimes  in  request  as  forensic  experts  in  trials,  but  even  those  m  at- 
tendance on  royalty  were  humiliated  or  put  to  death  if  they  fiuled  to  cure. 
The  people  were  given  over  to  a  belief  in  wonder-cures  by  strolling  sut^eona, 
to  holy  relics  and  cxoreism.    In  time  of  epidemics,  they  came  in  great  crowds 

'  Sudhoft:  Arch.  f.  Gesch.  d,  Med.,  Leipz.,  1915-16,  ix,  79;  200. 
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to  paas  ni^tly  vigils  in  the  churches,  an  BnaJ(%ue  of  the  temple-sleep.  With 
8uch  crude,  blinking  BUreeryaa  obtained,  little  wonder  that  Gregory  counselled 
prayer  and  endurance  ol  pain.  With  the  advent  of  Charlemagne  (768-814) 
as  Emperof  of  the  West  (800),  medicine  came  into  better  times.  The  cultural 
soil  was  prepared  by  the  wandering  Irish  and  Anglo-Saxon  monks,  who 
travelled  from  Bangor  and  lona  to  the  continent  and  founded  the  monaa- 
teries  of  Bobbio  and  St.  Gall.  Cloister  nchools  were  founded  at  Fulda  by  the 
En^h  Boniface,  at  Tours  by  the  English  Alcuin  (73S-804),  at  Chartrra 
by  Fulbert  (1006-1028),  and  became  famous  centers  of  learning.  Charlemagne 
had  a  physic-garden.  From  the  Ecclesiastical  History  of  the  Venerable  Bede 
(674-735),  we  learn  that  medicine  was  not  neglected  by  the  En^ish  monks. 
He  tells  of  a  cure  ot  aphasia  by  methodic  exercises,  and  left  a  treatise  on  blood- 

TTie  encyclopedic  "Physica"  ot  the  Abbot  of  Fulda  and  Archbishop  <rf 
Mainz,  Hniluuins  Hannu  (776-856),  Alcuin'n  favorite  pupil  and  the  "primus 
praeceptor  Gerxnanice,"  treats  of  medicine  in  the  sixth,  seventh,  and  eight- 
eenth books  and  gives  a  German-Latin  glossary  of  anatomic  t^rms.  In  the 
ninth  century,  medicine  was  taught  as  part  of  "Physica,"  which  included 
arithmetic,  astronomy,  mechanics,  geometry,  and  music,  whence  the  physi- 
cian was  styled  "physicus."  The  Hortidut  of  Walafrid  Strabo  of  Suabia 
(807-849),  the  best  pupil  of  Hrabanus,  dcHcribes,  in  44  pleasant  hexameters, 
the  plants  in  the  garden  of  the  cloister  at  Reichenau,  of  which  he  was  abbot. 
Anglo-Saxon  literature  took  its  start  in  the  reign  of  Alfred  the  Great  (871-901), 
ana  held  its  own  until  the  middle  of  the  twdfth  century.  The  principal  medical 
writings  of  the  period  are  the  Leech-Book  of  Bald,  the  Lacnunm,  a  book  of 
Anglo-Ceitic  magic  and  translations  of  Apuleius  and  Sextus  Placitua.  TTie 
medievai  penchant  for  all^ory  is  exemplified  in  the  Physiolo^us,  a  popular 
purview  of  the  virtues  and  vices  in  the  form  ot  twelve  real  or  fantastic  animals, 
which  was  translated  into  all  languages  and  although  pure  allegory  in  ilself 
became  the  original  of  "Beasl^Books  or  Bestiaries.  Under  the  Carolingian 
monarchs.  Jewish  physicians  were  much  favored  in  France,  In  lower  Italy, 
Sabbatai  ben  Abraham,  called  Doonolo  (913-965)  was  a  famous  practitioner 
and  his  Antidotanwn,^  a  formulaiy  of  some  120  remedies,  is  the  oldest  known 
medical  work  in  Hebrew.  The  oldest  medical  work  in  Spanish  is  a  treatise  on 
fevere  by  Isaac,  a  Jewish  physician  of  the  eleventh  century.  The  oldest  medical 
book  in  Hebrew  is  a  book  of  remedies  by  Asa(  Judfeus,  a  Mesopotamian  phys- 
ician of  the  seventh  century.' 

Medicine  in  the  eleventh  and  twelfth  centuries  was  Ufted  to  a 
much  higher  level  by  the  School  of  Salerno,  which,  as  Neuburger 
says,  aroused  the  healing  art  from  the  decrepitude  of  half  a  mil- 
lenium,  infused  new  life  into  things  and  guarded  as  a  Palladium  the 
best  traditions  of  ancient  practice.  Its  origins  are  obscure.  We 
only  know  that  it  came  into  existence  in  "a  most  mysterious  way." 
That  it  was  an  ecclesiastical  foundation  is  regarded  by  most  his- 
torians as  an  agreeable  Jabh  corwenue,  for  the  whole  character  of 
the  school  was  that  of  an  isolated  laical  institution,  a  dvitas  Hip- 
pocratica,  in  the  midst  of  purely  clerical  foundations,  and  there  is 
significant  silence  about  Salerno  in  the  ecclesiastical  chronicles. 
But  the  city  itself  was  a  bishopric;  after  974,  an  archbishopric; 
where  the  Benedictines  had  a  cloister  and  a  hospital  (820),  and  the 
friendliest  relations  are  said  to  have  existed  between  the  clergy  and 

1  Edited  by  Steinschneider,  Berlin,  1868. 

*  L.  Veneiianer:  Asaf  Judffus,  Strassburg,  1916-17. 
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the  Salemitan  physicians.  The  little  seaside  town  of  Salento, 
near  Naples,  was  known  even  to  the  Romans  as  an  ideal  health 
resort.  The  medical  teachings  and  traditions  of  its  famous  school, 
the  first  independent  medical  school  of  the  time,  came  upon  the 
dreary  stagnation  of  the  early  Middle  Ages,  with  something  of  the 
invigorating  freshness  of  the  sea.  Its  anatomy  was  based  upcHi 
that  of  swine,  its  physiology  and  pathology  were  Galenic,  its  dif^ 
nosis  mainly  pulse  and  urine  lore,  but  diseases  were  studied  first- 
hand, in  a  straightforward,  spontaneous,  engaging  manner,  thorapy 
was  rational  with  an  admiraljle  scheme  of  dietetics,  Salemitan  sur- 
gery was  new  and  original,  obstetrics  and  nursing  were  ably  culti- 
vated by  talented  women.  The  Salemitan  masters,  says  Neu- 
burgcr,  were  the  first  medieval  physicians  to  cultivate  medicine 
as  an  independent  branch  of  science.  That  the  Salemitan  medi- 
cal culture  waa  Hellenistic,  that  Salerno  revived  some  of  the  best 
traditions  of  Greek  medicine,  is  due  to  the  fact  that  Sicily  and 
southernmost  Italy  (Magna  Grsecia)  were  still  part  of  the  Eastera 
Empire,  and  were  entirely  uninfluenced  by  Latin  cultiue  from  the 
seventh  century  B.  C,  to  the  tenth  century  A.  D.  From  Magna 
Grsecia,  Byzantium  and  Toledo  came  the  three  main  streams  <rf 
Greek  culture,  which  went  to  the  formation  of  the  Salemitan  tra- 
dition. The  oldest  documents  of  Salemitan  medicine  are  oihih 
pilations  in  barbarous  Latin  from  the  later  Roman  authors  and 
pseudo-authors,  and  date  from  the  first  half  of  the  eleventh 
century. 

Of  these,  the  Passionarius,  a,  handbook  of  special  pathology  and  tbera- 
poutica,  associated  with  the  name  of  Galea  and  attributed  to  the  Lombard 
wariinpotus  or  Goriopontu!)  (died  circa  1050)  is,  in  the  opinion  of  Sudboff, 
not  a  genuine  Sulernitan  writing,  but  a  compilation  from  Byzantine  sourcea, 
dalins  back  to  the  eif^hlh  or  ninth  century.  The  writings  of  Alfanus,  Bishop 
(if  S^mo  {circa  1050),  the  Practifa  of  Pctroncellus,  an  Anglo-Saxon  verakiii 
of  the  same  in  Cockayne's  Leechdoms,  and  the  poem  Specuium  homini*  (evoa 
1030)  are  the  only  other  Salernitan  relics  before  the  time  of  ConstcmtiDUS 
Africanua. 

Of  little  effect  upon  Salemo,  and  nowioe  an  outstanding  peiwnuli^, 
Constantinus  Africonus  IHrra  1020-1087)  is  yet  an  important  landmarii  on 
itccount  of  his  Btrons  influence  upon  the  later  M  iddle  Ages.  A  native  of  Car< 
thage,  he  gained  a  close  knowledj^  of  Oriental  languages  by  cxtensiTe  travel, 
and,  returning  to  his  native  city,  is  said  to  have  been  persecuted  as  a  magician. 
Fleeing  to  Italy,  ho  lived  for  some  time  at  Salemo,  but  whether  he  taught  there 
in  uncertain.  Steeped  in  Arabist  culture  as  he  was,  he  could  have  exerted  little 
influence  upon  the  school.'  Islam  was  unpo[>ular;  for  before  the  Norman 
coiiquest  ol  Sicily,  the  Saracen  overlords  of  the  island  bad  freoucntly  mMtaoed 
Salemo  and  on  one  occasion  tOTty  brave  Normans  saved  the  little  town  from 
their  clutches  (1010). 

After  1070,  we  find  Constantinus  in  the  cloisters  at  Monl«  Caasino,  where 
he  ended  his  days  in  his  literary  work.  This  consisted  mainly  of  Latin  trandft- 
tions  of  Haly  Aobos.  Johannilius,  Isaac  Judfcua,  and  the  Arabized  Galen  and 
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Hippocrates.  Whfle  these  tranatatiooH  were  little  noticed  at  Salemo,  the  influ- 
ence or  CoDstantine  as  a.  Latinizer  of  the  Arabist  culture'  wa:'  far-reaching,  as 
Sudhoff  says,  "a  symptoin  of  a  great  historic  proceaa,"  namely,  the  fastening 
of  Mohammedan  modes  of  thought  upon  Western  European  medicine  from 
Uie  twelfth  century  on.  Johannes  Afflaciu-s  (cirra  1040-1100),  a  Saracen  pupil 
of  Conatantinc,  was  the  probable  author  of  the  Liber  aureus,  attributed  to  his 
master,  and  of  a  Salermtan  tract  "De  febribui  el  urtnta,"  which  contains  a 
device  for  cooling  the  aiek-room  by  dripping  wat#r  from  a  perforated  vessel. 
Taddeo  Alderotti  later  bore  witness  that  these  translations  of  Constantine 
were  very  faulty  performanoes  {nam  iUe  inaanue  monacus  in  iTamiferTendo 
■peccaeil  quantitale  et  qwdHat^). 

Independent  treatises  on  practice  of  medicine,  notable  for  clarity  of  con- 
ception and  concision  of  style  were  written  severally  by  Magister  Bartholo- 
maeus,  Copho  junior,  Johannes  Platearius  junior,  and  by  Arehimathsus,*  who 
also  wrote  an  important  tract  on  hodegetics  {De  inslraclione  medici)  or  the 
etiquette  of  the  physician's  approach  to  the  bedside  (De  adnentu  medid  ad 
aegrotum).  The  most  remarkable  contribution  of  the  Kalermtan  school  to  in- 
ternal medicine  is  the  Tradatia  de  aegrUvdinam  curatume,  the  Srst  example  of 
an  encyclopedic  text-book  of  medicine,  written  by  manv  authors,  and  no  doubt 
designed  for  posterity  as  the  "STunma  intdieinalia"  of  Salemo.  It  became  the 
standard  school  book  of  internal  medicine  in  the  first  half  of  the  twelfth  cen- 
tury. As  in  each  Pradiea  listed  above,  it  treats  of  local  diseases  aerialim,  from 
head  to  foot  (a  capile  ad  ealcem). 

Among  the  earliest  of  the  twelfth  century  contributions  U)  natural  hist«iy 
was  the  compilation  called  Hacer  Floridus,  a  didactic  hexameter  poem  on  the 
therapeutic  virtues  of  77  simples,  attributed  to  Odo  of  Meudon,  which  was 
highly  popular  and  frequently  translated,'  and  was  the  original  of  the  oldest 
Scandinavian  medical  writing,  the  Danish  Lag^mg  of  Henrik  Harpestreng. 
The  Lapidariui  or  stene-book  of  Bishop  Marbod  of  Rennes  (died  1123)  deaJb 
with  the  medical  and  magic  virtues  of  60  precious  atones. 

The  Salernitaa  productions,  are  contained  in  the  "Breslau 
Codex,"*  most  of  which  has  been  reproduced  in  the  collections  of 
Salvatore  De  Renzi  (1853-6)  and  Piero  Giacosa  (1901).  The 
Regimen  (SaniUUis)  S<demitanum  or  Flos  inediciruB  (1260-1300), 
a  poem  in  double  rhymed  hexameters,  was  first  printed  in  Latin 
in  1484. 

Its  date  of  migin  is  unknown,  but  Sudhoff  holds  that  its  probable  proto- 
type was  a  pseudo- Aristotelian  epistle  to  Alexander  the  Great  {De  regimine 
»anitalit).  Latinized  by  John  of  Toledo  {Joannes  Hiapanua),  a  baptized  Jew, 
about  1 130.  This  tract,  dedicated  to  a  Spanish  princess,  had  a  wide  circulation 
and  was  followed  by  a  wmilar  dietetic  epistle,  addressed  to  Frederick  II  him- 
self by  his  court  philosopher,  Magisiter  Theodorus.  In  Arnold  of  Villanova's 
time,  the  Salemitan  Regimen,  which  probably  did  not  appear  before  1260, 
consisted  of  3S2  verses,  which  the  additions  and  interpolations  of  De  Renzi 
and  others  have  expanded  to  3520.     Thus  the  famous  Salemitan  text  owes 

'  For  the  Arabic  sources  of  Constantine,  see  M.  Steinscbneider:  Vircbow's 
Arch..  Berlin,  1866,  xitvU,  351-410. 

'  Preface  to  Expositiones  in  arduum  aphorismorum  Ipocratis.  Cited  by 
Neuburger. 

'  For  Archimathieus,  see  Hans  Erchenbrecher,  Leipzig  diss.  (Inst.  f. 
<5esch.  d.  Med.),  1919. 

'  Edited  by  Ludwig  Choulant,  Leipzig,  1832. 

'  For  a  revised  and  classified  table  of  contents  of  the  Breslau  Codex,  see 
Friedricb  Hartmann:  Die  Litteratur  von 'Friih-  und  Hochsalemo,  Leipzig 
-diss.,  1S19.    Also,  Sudhoff:  Arch.  f.  Geech.  d.  Med.,  Leipz.,  1S20,  xii,  101-148. 
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its  origin  to  Toledan  sources,  woe  probably  not  known  eitlier  to  IVederick  II 
or  Gillee  de  Corbeil,  and  consequently  was  not  circulated  until  long  after  1101, 
the  uaual  date  aaaigned  for  its  composition.' 

The  Regimen  consists  of  a  string  of  very  sensible  dietetic 
and  hygienic  precepts,  dedicated,  in  the  sevemi  imprints,  to  the 
King  of  England  {Anghrum  Regi),  in  meet  of  the  manuscripts  to 
the  King  of  France  {Fraru^orum  Regi).  It  passed  through  some  240 
separate  editions,  including  Irish,  Bohemian,  Proven9al  and 
Hebrew.'' 

Of  the  "I.adies  of  Salerno,"  Trotula,  whom  the  thirteenth  century  trouv^ 
Rutebceuf  styled  "Dame  Trot"  (Madame  TroUe  de  Saixme)  is  credited  with 
a  gynecologic  and  cosmetic  treatise  De  posstontfcus  imdierum,  while  Abdls 
wrote  De  jialura  seminin  hominis  and  De  alra  bile.  In  the  opinion  of  Malgsigne 
and  KudhofT,  Trotula  is  not  a  person^  but  only  the  title  of  the  book  itwlf. 
According  to  Daremberg  and  De  ReuEi,  it  is  the  name  of  the  authwess,  iriiom 
some  suppose  to  have  been  of  the  Ruggiero  family  and  the  wife  of  the  elder 
Platearius. 

The  ArUidotarium  of  Nicolaus  Salemitanus'  was  the  fint 
formulary  and  one  of  the  first  medical  booke  to  be  printed  (in  the 
superb  typography  of  Nicholas  Jenson,  Venice,  1471).  It  con- 
sists of  139  complex  prescriptions  in  alphabetic  order,  contaim 
many  new  Eastern  drugs,  also  the  original  formula  for  the  "an- 
iBsthetic  sponge"  (spongia  somnifera)  and  a  table  of  weights  and 
measures.  .The  Antidotarium  of  Matthsus  Platearius,  known  as 
"Circa  inxtans,"  was  the  originah  of  the  first  French  herbal  (Le 
grant  herbier).  In  anatomy,  Copho,  one  of  the  instructors  at 
Salerno,  wrote  a  primer  on  the  dissection  of  the  pig,  based  on  the 
spurious  Anatomia  parva  of  Galen;  it  was  reprinted  in  the  little 
anatomic  manual  of  Dryander  (1537).  The  Anatomia  of  Ricardus 
Salernitanus,*  and  an  anonymous  Demonstratio  atuUomica,  are  also 
based  upon  porcine  structure.  Another  recently  exhuined  Ana- 
tomia of  this  period  is  that  of  Nicolaus  PhysicuB.'-  There  were 
many  treatises  on  uroscopy,  in  particular  those  of  Jobuines 
Afflacius,  Johannes  Platearius,  the  younger  Archimathfeus,  MauruB 
and  Urso.  Gilles  de  Corbeil  (.^gidius  Corlx)liensis),  Canon  of 
Paris  and  physician  to  Philippe  Auguste  of   France  (1165-1213), 


'  See  Sudhoil:  Arch,  t.  Gesch.  d.  Med.,  I#ipzi(t,  1914-15,  viii,  377;  1915- 
10,  ix,  1:  also,  Pogct-SudhofF,  17.1,  and  the  Leipzig  disscrtntion  of  JtMiaimee 
Brlnkmann:  "Die  apokryphen  Gesundheitsrcgpln  [etc.],  1915. 

'  An  attractive  English  versification  (bilintcual  text)  is  that  of  Dr.  John 
Ordronaux  (Philadelphia,  1870). 

*  Sdthetimes  called  Nicolaus  Pncpocitus  (i,  r..  Pra«es  of  the  faculty),  but 
now  to  be  differentiated  from  Nicole  Prevost.  See  Wickersheimer,  Biill.  Soc 
franc,  d'hist.  de  mid.,  Paris,  1911,  x,  388-397. 

'  Edited  by  Florian,  Bredlau,  1875. 

'  Edited  and  printed  by  Franz  Redeker.    Leipzig  diss.,  1917. 
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wrote  two  poems  on  the  pulse  and  the  urine,'  based  upon  the 
Byzantine  treatises  of  Theophilus  Protospathanus,  also  a  poem 
on  the  composition  of  medicines  and  a  satire  on  the  clergy  { Hiera- 
■pigra  ad  purgandos  preiatos).  He  laments  the  dechne  of  Salerno 
after  it  had  been  sacked  by  Henry  VI  (1194).  After  this  terrible 
event,  according  to  JE^dins,  the  Salemitan  professors  degenerated 
into  beardless  stripUngs  who  cared  only  for  books  of  prescriptions. 
In  the  thirteenth  century,  the  medical  authority  of  Salerno  was 
gradually  impinged  upon  by  the  great  rival  schools  of  Naples, 
Palermo  and  MontpeUier,  and  its  fame  and  influence  became  more 
and  more  of  a  vanishing  fraction,  until  the  great  school  was  finally 
abolished  by  Napoleon  on  November  29,  1811. 

The  PhysUa  oi  St.  Hildegarde  (1099-1179),  Abbess  of  Rupertsberg,  near 
Bingen,  despribes  the  healing  powers  of  the  known  plants,  minerata  and  animala, 
giving  the  German  names  by  preference,  contains  precepts  for  the  hygiene  ot 
pregnancy  and  puerperium  and  rules  for  suppressing  Rexual  desire.  It  is 
interesting  for  its  sidelights  upon  the  medicme,  botany,  and  gardening  of 
twelfth  century  Germany.  Her  little  tract  on  chnical  medicine  (CaiMoe  et 
curat),  a  medley  containing  many  interpolations,  has  recently  been  edited  by 
P.  Kaiser  (Leipzig,  1903).  St.  Hildegarde's  "Visions"  (Scicios),  containing 
wonderfully  beautiful  specimens  of  the  medieval  art  of  illumination,  not 
unlike  similar  drawings  by  William  Blake,  are  a  revelation  of  her  religious  life. 
Charles  Singer  suggests  that  these  visions  may  have  had  a  primary  physical 
basin,  in  that  the^iimmering,  radiatii^  figures  strongly  resemble  the  atara, 
colored  spots,  and  fortification  spectra  associated  with  the  scot«ma  acintillans 
of  migrame.* 

The  principal  outcome  of  the  School  of  Salerno  was  the  work  of 
two  sui^eons,  Roger  (Ruggiero  Frugardi)  of  Palermo  and  Roland 
(Rolando  Capelluti)  of  Parma,  whose  writings  were  independent ' 
of  the  influence  of  Constantinus  Africanus  or  other  Arabist  sources 
(Gurlt).  Roger's  Pmdica,  written  about  1170  (Sudhoff),  re- 
edited  by  his  pupil  Roland  about  1230-40  (Sudhoff')  and  com- 
mented upon  by  the  "Four  Meters"  a  httle  lat«r,  was  never 
separately  printed,  but  exists  apart  in  manuscript,  although  Darem- 
berg  published  a  unique  et^tion  of  the  famous  commentary 
(Glossuke  qtutiuor  moffislrorum)  in  1854.  Roger's  work  became  a 
standard  text-book  at  Salerno,  where  he  himself  had  been  a  student 
and  teacher.  He  knew  of  cancer  and  (possibly)  syphilis,  described 
a  case  of  hernia  of  the  lungs,  prescribed  ashes  of  sponge  and  sea- 

■  Printed  at  Padua  (1484),  and  Venice  (1494).  Edited  by  L.  Choulant  as 
"Carmina  medica,"  Leipdg,  1826. 

'  C.  Singer:  Proc.  Roy.  Soc.  Mod.  (Hist.  Soot),  London,  1913-U,  vii, 
No-  2,  2. 

•  Printed  in  the  Venetian  encyclopedic  coUections  (entitled  "Cyrurgia"), 
of  date  1498  and  1409,  in  the  Juntine  of  1546,  and  in  De  Renzi's  collections. 
The  close  investigations  of  Sudhoff  and  his  pupils  show  that  the  Rolandina  is 
nowise  an  independent  work,  the  new  material  being  mainly  glosses  from  the 
various  MSS.  of  the  Rj^erina.    See  Waldemor  Linge;  Leipzig  diss.,  1919. 
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weed  (iodides)  for  goiter  or  scrofula,  employed  the  significant 
mercurial  salves  for  chronic  dermal  and  parasitic  affections,  isr 
troduced  the  seton  and  suture  of  the  intestines  over  a  hollow  tube,' 
taught  the  use  of  styptics,  sutures  and  ligatures  in  hemorrhage  anA 
the  healing  of  wounds  by  second  intention  (laudable  pus).  Soga, 
Roland  and  the  Four  Masters  were  succeeded  by  the  twelfth 
century  surgeons,  Jamerius*  and  Hugh  of  Lucca  (Ugo  Bor^c^noni), 
who  left  no  record  of  his  work  behind  him;  by  Bruno  of  Longo- 
burg,  an  advocate  of  dry  (aseptic)  wound  treatment,  whose 
Chirwrgia  magna  completed  at  Padua  in  1252,  is  the  first  treatJae 
of  the  time  in  which  Arabic  authors  are  drawn  upon;  by  Hugh't 
son  or  disciple,  Teodorico  Borgognoni  (1205-1296),  Bishop  d 
Cervia,  whose  treatise  (completed  in  1266)  is  preserved  in  th( 
surgical  anthology  (Cyrurgia)  of  1498  and  1499.  Theodoric  wai 
reviled  by  Guy  de  Chauliac  as  a  copyist  and  plagiarist,  probaM] 
because,  like  Hugh  before  him,  he  contradicted  the  pseudo 
Galenist  dogma  of  "coction"  or  "laudable  pus"  and  stood  out  ii 
his  day  as  a  sturdy  pioneer  of  a  rational  asepsis:  "For  it  is  no 
necessary,  as  Roger  and  Roland  have  written,  as  many  of  thei 
disciples  teach,  and  as  all  modem  surgeons  profess,"  he  sayf 
"that  pus  should  be  generated  in  wounds.  No  error  can  be  greate 
than  this.  Such  a  practice  is  indeed  to  hinder  nature,  to  proloiij 
the  disease,  and  to  prevent  the  conglutination  and  consolidatioi 
of  the  wound,"  {Book  II,  ch.  27.)  This  simple  statement,  a 
AUbutt  points  out,  makes  Theodoric  one  of  the  most  original  sui 
geons  of  all  time,  for  only  Mondeville,  Paracelsus  and  Lister  upheb 
these  principles  after  him.  In  the  long  interregnum  between 
Mondeville  and  Lister,  "the  advocates  of  suppuration  won  al 
along  the  line."  Hugh  and  Theodoric  are  also  memorable  for  th' 
inunction  cure  by  the  mercurial  salve  (ungventum  sarracenicum) 
the  sparing  use  of  the  cautery,  and  for  setting  the  limitations  o 
treatment  with  apparatus  in  fractures  and  dislocations.  Thei 
names  are  also  associated  with  the  medieval  substitutes  for  anes 
Uiesia,  Che  origins  of  which,  however,  go  back  to  the  remote  past 
probably  to  India.* 

Surgical  i^leepinK  draught.i  are  mentioned  by  the  Church  Fathers  Hilar 
(De  trinitale)  and  Origcn.  The  earlicat  Salernitan  reference  to  the  "soporifi 
sponae"  occurs  in  thn  beautiful  Jenson  imprint  of  the  Antidolarium  of  Nichols 
of  Salerno  (Venice,  1471,  fol.  32  verao),  probably  written  in  the  eleventh  cai 
tury.  The  spongp  was  steeped  in  a  mixture  of  opium,  hyoscyamus,  mulbor; 
juice,  lettuce,  hemlock,  mandranora  and  ivy,  dried,  and,  when  moistened,  in 
Wed  by  the  patient,  who  wax  subsequently  awakened  by  applying  fennel-juie 

'  In  the  gloBsea  of  the  Four  Masters,  a  quill  is  used, 

*  First  printed  from   a  Munich   MS.  by  Pagel  as  "Chinir^  Jamati 
(Berlin,  1909).    See  also,  the  Berhn  dissertation  c?  Artur  Ssland  (189S). 
•Husemann:  Deutsch.  Ztschr.  f.  Chir.,  Leipzig,  1S95,  xlii,  577-587. 
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to  the  nostrils.  Thi«  prescription,  Huaemann  thinks,  wu  derived  from  oldpr 
fonnuls  (or  anodyne  applications  of  similar  inprpdient^  to  the  trmplra  fur 
ioBoma^  iuiffUier)  or  catapltiaros  forlocalansthesia,  which  arelo  be  found  in  the 
ArUidolarium  of  Nicholas  (OLeum  mandragorfttum,  fol.  22  verso),  in  the  Prnr- 
(ica  of  Copho,  in  the  Traclatui  rie  arf/ritudinum  curaHone  and  even  in  Gaddeeden 
and  Varignana.  From  Nicholas,  the  recipe  of  the  sponpa  wimnifera  naHw>d 
on  to  Hugh  and  Theodoric  {conffctio  snmnifera)  and  thenre  lo  Uilbertiw 
Anjdicus  (1200),  Ptolspeundt  (1460),  Guy  de  Chauliar,  and  the  low  German 
Gothaer  ArzruilnuA.  The  old  Dio»coridean  sleeping  potion  was  taken  up  by 
Avicenna,  Serapion,  Jncelyn  of  Fumesa  (1)77-99),  Isidore  of  Seville,  Thomas 
of  Cantimpr^,  Conrad  of  MeKenburg,  Jerome  Bock,  Jerome  of  Brunnwiek 
(who  substituted  belladonna),  Matte«  Silvalico.  and  Basssavola,  while  similar 
narcotic  potions  are  mentioned  in  Boccnccio  (viii,  8;  x,  4),  Macrhiavrlli  (11 
Mandragola),  Du  Bartas,  Marlowe,  Middleton  and  Shakespeare  (llomeo  and 
Juliet,  iv,  1,  3). 

Through  the  Middle  Ages,  mandragora  was  the  soporific  par  exccHenw, 
preferable  to  opium  and  hemlock,  because  it  was  not  like  these  "cold  in  the 
fourth  degree"  but  In  the  third.  Its  dangerous  effects,  when  taken  internally, 
are  indicated  in  Marlowe's  Jen-  of  Malta, 

"I  drank  of  poppy  and  cold  mandrake  juice 
And  being  asleep,  belike  they  thought  me  dead," 
for  which  reason  it  was  not  used  internally  by  the  Salemitan  surgeons. 

The  ablest  Italian  surgeon  of  the  thirteenth  century  was  Gugli- 
elmo  Sahcetti,  called  Saliceto  or  Salicet  (circa  1210-1277),  a  man 
well  educated  in  hospital  and  on  the  battlefield,  as  also  in  respect 
of  university  training.  He  was  professor  at  Bologna  (circa  1268) 
later  city  physician  at  Verona,  and,  during  1269-75,  completed  his 
Cyrurgia'  (first  printed  at  Piacenza  in  1476*)  for  the  benefit  of  his 
son,  whom  he  brought  up  to  the  profession  of  medicine.  Although 
far  shorter  than  his  treatise  on  internal  medicine,  hia  Surgery 
stands  out  as  a  great  landmark,  or  seamark  in  the  history  of  the 
craft,  and  for  the  following  reasons':  Saliceto  did  not  separate 
surgical  diagnosis  from  internal  medicine;  and  kept  a  good  record 
of  case  histories,  which  he  held  to  be  the  foundation  of  his  sub- 
ject. Book  IV  of  his  treatise  contains  the  first  known  treatise  on 
regional  or  surgical  anatomy  (SudhofF).  He  restored  the  uae 
of  the  knife,  which  Arabian  practice  had  set  aside  in  favor  of  the 
cautery;  he  showed  how  to  suture  divided  nerves  and  to  diagnose 
bleeding  from  an  artery  by  the  spurt  of  blood.  He  specifies  con- 
tralateral paralysis  as  a  sequel  of  head  injuries,  for  which  he  recom- 

'  Completed  June  7-8,  1275. 

'  Translated  into  French,  by  Nicole  Prevost  (Lyons,  1492)  and  again  with 
commentaries,  by  Paul  Pifteau  (Toulouse,  1898).  Saliceto'e  treAtise  on  prac- 
tice {Summa  conservalionit  et  ewaii/mie)  was  flr^t  printed  at  Piacenza  (circa 
1475-6),  and  his  De  salute  corporis  ai  Leipzig  (1495).  His  merits  as  a  physician 
have  been  studied  in  the  Berlin  dissertations  which  Fagel  set  for  hut  pupils, 
H.  Grunow  (1895),  E.  Loewy  (1897),  W.  Hcrkner  (1897)  and  O,  Basch  (1898(. 
For  his  treatise  on  anatomy,  see  F,  O.  Schaarschmidt,  Leipzig,  diss.  [Inst.  f. 
Gesch.  d.  med.],  1919. 

•See  Gurlt,  i,  7.54-765;  Neuburger,  u,  380^84,  and  AUbuttr  "The  Hi<>- 
torical  Relations  of  Medicine  and  Surgery,"  London,  1005,  pp.  32,  33. 
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mendB  a  thick  compress  to  prevent  the  injurious  admisaion  of  air; 
crepitus  {sonitus  ossia  fracti)  is  emphasized  as  a  diagnostic  sign  of 
fractures,  arrow  wounds  are  described  in  graphic  fashion  and  a 
furrier's  suture  is  prescribed  for  intestinal  wounds.  He  waa  tbe 
first  to  assign  venereal  contagioa  as  tbe  real  cause  of  chancre,  bubo 
and  phagedenic  ulcers,  and  even  recommends  a  prophylactic  ablvtio 
cum  ugua  frigida  el  Toratio  loci  cum  aceto  (Neuburger).  In  his 
treatise  on  practice,  he  has  left  a  classic  description  of  dropsy  due 
to  contracted  kidney  {"durities  in  renibus"*),  a  remarkable  ac- 
count of  melancholia,  and  valuable  contributions  to  gynecology. 
The  sound  surgical  principles  of  Saliceto  were  very  aWy  upheM 
by  his  pupil,  Lanfranchi  of  Milan,  who  became  involved  in  the 
squabbles  of  the  Guelphs  and  Ohibelltnes  and  was  driven  out  of 
his  native  town  by  the  Visconti.  At  Lyons,  he  wrote  his  Chir- 
urgia  parva.  Arriving  in  Paris  in  1295,  he  found  himself,  as  a 
married  man,  shut  out  of  teaching  at  the  university,  where  the 
professors  were  celibate  clerics ;  and  he  therefore  became  associated 
with  the  College  de  Saint  C6me,  organized  before  1260  by  Jean 
Pitard,'  surgeon  to  Philip  the  Fair  (1306-28).  Here,  by  his 
straightforward  style  of  lecturing  and  hia  use  of  bedside  instruc- 
tion, he  became  the  virtual  founder  of  French  surgery,  and  died  in 
1315.  In  his  Cki'rurgia  magna,  completed  in  1296  and  dedicated 
to  Philip  the  Fair  (Venice,  1490'),  Lanfranc  made  a  resolute  and 
valiant  stand  against  the  medieval  schism  between  surgery  and 
medicine  which  had  existed  since  Avicenna's  time,  stating  his  con- 
viction that  the  surgeon  should  also  be  an  internist  in  a  neat 
syllogism:  {Omnis  pracliais  est  thearicus:  omnie  cyrurgicus  eat 
practictis:  ergo  omnis  cyrurgicus  est  theoricus).  He  was  the  first  to 
descriiie  concussion  of  the  brain,  and  his  chapter  on  the  symptoms 
of  fracture  of  the  skull  is  accounted  a  classic.  Depressed  fragments 
and  irritation  of  the  dura  arc  his  only  indications  for  trephining. 
He  also  differentiated  between  venous  and  arterial  hemorrhage  and 
between  cancer  and  hypertrophy  of  the  female  breast;  and  such 

'SaIic!cto:  "Liber  ...  in  wientia  medirinali,"  PlaceDtiK,  1476,  ch.  140. 
See  nlso.  Hacsor,  "Zur  Geschichte  der  Bright'schon  Krankheil,"  JonuB,  Bre»- 
lau,  1S4S,  iii.  371,  which  (jivea  interesting  references  to  nephritis  by  the  Arabic 
writiTS  ,Sempi<>n  an<I  Uhazcs. 

'  A  surKical  manual  by  Jean  Pitanl.  from  MS.  in  LiineberK  (Latin)  and 
Paria  (old  l'>eni'h)  ia  printed  by  Sudhoff  in  Arch.  f.  Geach,  d.  Med.,  Letps.. 
1909-9,  ii,  IS9-278. 

'  Also  printer!  in  the  nun^cal  anthologica  of  14SS-9.  There  was  a  French 
translation  by  G.  Yvoire  (Lyonx,  1490),  an  old  Eniclish  version,  printed  by  the 
Old  English  Text  Society  (1894),  and  another  {('hirurgia  parva)  in  black  letto' 
by  John  Hatle  (London,  l.%'>|.  A  Huoerb  blaek  Ir^ttor  translation  at  the 
Chirunria  parva  into  Spanish  was  printed  at  Seville  in  1495  by  "tres  alemaaea 
compafleroa."  The  Chirnrgia  parva  was  translated  into  German  by  Otho 
BrunfeU  (Strassburg,  1528). 
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procedures  as  intubation  of  the  esophagus,  reuuion  of  divided 
nerves,  and  neurotomy  for  tetanus  are  among  his  innovations. 
Unlike  Saliceto,  Lanfranc  was  a  cauterist  and  averse  to  the  knife. 
He  therefore  avoided  trephining,  cataract  extraction,  or  lithotomy, 
treating  hernia  with  trusses  only,  but  did  not  hesitate  to  operate  for 
empyema  and  wounds  of  the  intestines,  treating  hemorrhage  by 
styptics,  digital  compression,  torsion,  or  even  the  ligature.  He 
gives  careful  directions  for  venesection,  lamenting  that  this  pro- 
cedure should  be  the  province  of  the  barbers.  His  ethical  advice 
to  the  surgeon  is  quaint  and  characteristic,  and  although  he  looked 
upon  Paris  as  an  earthly  paradise  he  held  the  French  surgery  of  his 
day  in  sovereign  contempt.  The  work  of  Saliceto  and  Lanfranc, 
coincident  with  the  development  of  the  great  medieval  universities 
—Paris  (1110),  Bologna  (1113),  Oxford  (1167),  MontpeUier  (1181), 
Padua  (1222),  Naples  (1224) — and  the  brilliant  false  dawn  of  cul- 
ture and  liberalism  in  the  thirteenth  century,'  did  much  to  further 
the  growth  of  surgical  talent  in  France,  England  and  Flanders. 
From  the  Itahan  famihes  delle  Preci  and  da  Norsia  came  the 
Preciani  and  the  Norsini,  whole  generations  of  itinerant  surgeons 
who  practised  herniotomy,  lithotomy,  urethrotomy  and  cataract 
extraction  as  a  family  secret. 

Contemporary  with  Lanfranc  was  his  loyal  follower,  Henri  de 
Mondeville  (1260-1320),  a  hardy  and  original  thinker,  endowed 
with  great  powers  of  wit  and  sarcasm,  who  made  a  valiant  last  " 
stand  for  the  principle  of  avoiding  suppuration  by  simple  cleanli- 
ness, as  originally  taught  by  Hippocrates  and  as  reintroduced  by 
Hugh  and  Theodoric.  Before  1301,  he  was  one  of  the  four  body 
surgeons  of  Phihp  the  Fair,  and  in  1304  he  delivered  lectures  on 
anatomy  at  the  University  of  MontpeUier.'  The  surgical  treatise 
of  Mondeville,  begun  in  1306  and  left  a  torso  (1316),  was  first  edited 
and  printed  from  the  several  manuscripts  by  Pagel  in  1892,  and 
later  translated  into  French  by  Nicaise  (Paris,  1893').  It  abounds 
in  directions  of  the  rarest  common  sense  for  the  aseptic  treatment  of 
wounds  and  in  shrewd  practical  advice  to  the  surgeon  as  to  the 
conduct  of  his  professional  life.  In  opposition  to  the  salve  surgerj' 
of  the  Galenists,  Mondeville  advises  simply  to  wash  the  wound 
clean  and  put  nothing  whatever  into  it,  since  "wounds  dry  much 


'For  a 
not  last  long,  { 
York.  1912. 

'  Mondeville's  anatomic  treatise  waa  reprinted  from  a  Berlin  MS.  by 
Pagel  in  1889. 

•  A  fr^mentary  old  French  version  of  1314  haa  been  published  by  A.  Bos 
(PariH,  Soci£t£  dee  anciens  textes  frangais,  1897-9);  another  MS.  ol  1478  is 
in  the  Univeraity  Library  of  tlpeola. 
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better  before  suppuration  than  after  it,"  Wine  and  other  "wound- 
drinks"  were  given  to  strengthen  the  patient,'  in  opposition  to  the 
routine  practice  of  cutting  down  his  diet.  For  hemorrhage  he 
recommendg  styptics,  digital  compression,  acupressure  and  tx)rsioD 
of  the  isolated  vessel  by  means  of  a  sliding-noose  ligature.  His 
biting  wit  is  shown  in  such  utterances  as  these:  "God  did  not  ex- 
haust all  His  creative  power  in  making  Galen,"  "Many  more 
sui^eons  know  how  to  cause  suppuration  than  to  heal  a  wound." 
"Keep  up  your  patient's  spirits  by  music  of  viols  and  ten-stringed 
psaltery,  or  by  forged  letters  describing  the  death  of  his  enemies, 
or  by  telling  him  that  hp  has  been  elected  to  a  bishopric,  if  a  church- 
man." "Never  dine  with  a  patient  who  is  in  your  debt,  but  get 
your  dinner  at  an  inn,  otherwise  he  will  deduct  his  hospitality 
from  your  fee."  Henri's  rapacity  in  the  matter  of  fees  shows 
how  hard  they  were  to  get  in  the  Middle  Ages,'  and  what  he  8aj"8 
about  the  subject  suggests  the  type  of  surgeon  who  had  to  suc- 
ceed by  dint  of  hard  knocks.  Like  the  heroes  of  Smollett,  as 
described  by  Sir  Walter  Scott,  his  cynical  spirit  seemed  to  delight 
in  things  "attended  with  disgrace,  mental  pain,  and  bodily 
mischief  to  others,"  yet  it  is  hard  to  say  offhand  whether  this 
wa.s  the  fruit  of  harsh  experience  or  the  expression  of  supreme 
irony. 

A  man  of  for  different  type  was  Guy  de  Chaullac  (1300-68), 
the  most  distinguished  authority  on  surgery  in  the  fourteenth  and 
fifteenth  centuries.  A  country  boy  from  Auvergne,  Guy  managed, 
through  friends,  to  take  holy  orders  and  to  get  an  excellent  medical 
education  at  Toulouse,  Montpellier  and  Paris,  with  a  special  course 
in  anatomy  at  Bologna.^  He  thus  became  the  most  erudite  sur- 
geon of  his  time,  and,  in  due  course,  settled  down  at  Avignon  as 
physician  and  "commensal  chaplain"  to  Popes  Clement  VI, 
Innocent  \'I  and  Urban  \'.    He  died  on  July  25,  1368. 

Guy  was  a  writer  of  rare  learning,  endowed  with  a  fine  critical 
and  historic  sense,  and,  indeed,  the  only  me<lical  historian  of  con- 
sequence between  C'elsus  and  Champier.'    As  an  operator,  he  set 

'  Sop  a,  Rnubitcli:  llcbor  ilic  Wumitranke  in  Jer  tnittclaltcrlicben  Chi- 
nirnii'.  Hcrlin  iiii*iprlfttion,  1K98. 

'  Tlip  Salcrnitnn  Diim  doUt,  acripe  wan  th"  rule,  as  satirically  indicated  by 
John  (if  Salisbury.  (Nfubiii^r,  ii,  SM.)  t^oe  al«o,  C.  Vieillard:  Le  poete 
mAlicnl  nu  niovcn  9ko,  Hull.  Sop.  Trani;.  (i'hbl.  de  mM.,  Pam,  1904,  iii,  482- 
49e. 

'  Guy  leamcil  his  anatomy  from  Mondino'r'  pupil,  NircolA  Bcrtuccio,  uid 
was  also  much  inliucncpil  bv  the  translation  of  Galpn'a  l>e  u»u  /lartium  nude 
by  Niecol6  de  RcRio  u:tl7-15). 

•  Guy's  "chapitrr  sinpulipr"  on  the  history  of  medioine  was  rdiled  Wpa- 
ratcly  by  Jpan  Canappe  and  print«l  by  I^tipiinn  Dolpt  (Lyons.  l.WZ).  The 
valne  of  this  chapter  v.aii  (irat  emphawiHiI  bv  Symphorion  Champier  in  "Le 
Guidon  en  ttancoys,"  Lyons,  l.W-l.     (K.  C.  Strwler.) 
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great  store  by  the  study  of  human  anatomy  and  was  one  of  the  first 
to  take  the  operations  for  hernia  and  cataract  out  of  the  hands  of 
the  strolling  mountebanks,  although  he  hesitated  to  cut  for  stone. 
He  believed  in  cutting  out  cancer  at  an  early  stage  with  the  knife, 
but  employed  the  actual  cautery  in  the  fungous  variety  as  well  as 
in  caries,  anthrax  and  similar  lesions.  Ulcers  he  treated  by  means 
of  an  investing  collar  or  guard  of  sheet  lead,  and  he  suspended 
fracturee  in  a  sling  bandage  or  (when  in  the  thigh)  by  means  of 
weight  and  pulley.    He  also  gives  an  interesting  summary  of  the 


Guy  de<!h*uliac  (1300-1370). 

dentistry  of  the  period.'  He  throws  a  great  light  upon  the  opera- 
tive procedure  of  his  time  by  his  description  of  the  narcotic  or 
soporific  inhalation,  originally  attributed  to  Theodoric.  This,  the 
medieval  substitute  for  anesthesia,  as  above  described,  was  in 
vt^ie  up  to  the  seventeenth  century,  and  is  frequently  referred  to 
by  the  Ehzabetban  poets  and  dramatists,  for  instance,  in  the  well- 

'  For  which  see  V.  Guerini'it  "11181017  of  Dentiatry,"  Phila.,  1909,  pp.  142- 
149,  and  J.  J.  Walsh's  "Old-Time  Makers  of  Medicine,"  New  York,  1912, 
pp.  319-323. 
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worn  citation  from  Thomas  Middleton's  tragedy  of  Women  Beicare 
Women  (Act  IV,  bc.  1): 

I'll  imitate  th<?  pities  of  old  surgeons 

To  this  lost  limb,  who,  ere  ttipy  show  Iheir  art, 

Cast  one  asleep,  then  eut  the  diseased  part. 

Yet,  in  spite  of  his  wide  experience,  Guy  dc  Chauliac  was  on  the 
whole  a  reactionary  in  the  iniiwrtant  matter  of  the  treatment  of 
wounds  and,  by  his  great  authority,  threw  back  the  progress  of 
surgery  for  some  six  centuries,  giving  his  penwinal  weight  to  the 
doctrine  that  the  healing  of  a  wound  must  be  afcompHshed  by  the 
surgeon's  interference — salves,  phistors  and  other  meddhng — 
rather  than  by  the  healing  imwer  of  nature.  As  an  ethical  teacher, 
Guy  holds  up  a  far  nobler  ideal  to  the  surgeon  than  Henri,  and  his 
mode  of  expression  reveals  the  gentleman  as  well  as  the  scholar. 
During  the  epidemics  of  plague  at  Avignon  in  1348  and  1360,  he 
stuck  manfully  to  his  post  as  a  healer  of  the  sick,  while  other 
physicians  fled  the  locahty.  His  most  important  work  is  the 
Inventarium  or  Chirurgia  magna,  written  in  1363,  and  first  pub- 
lished in  French  translation  at  Lyons  in  1478.'  This  book  passed 
through  many  editions,  translations,  and  abridgments  (ks  JUurs 
du  grand  Guidon),  and  in  the  latter  form  it  became  the  iwde 
mecum  or  "guidon"  of  surgical  practice  even  lieyond  the  16th 
century. 

Guy's  most  distinguished  pupil  was  Pietro  d'Argelata  (died 
1423),  a  professor  at  Bologna,  whose  Cirurgia  was  printed  at 
Venice  in  1480.  The  chapter  on  the  ciist«jdy  of  the  dead  body  tells 
how  he  embalmed  the  corpse  of  Alexander  V.  Argelata  taught  the 
drj-  treatment  of  wounds,  but  powdered  them;  was  skilled  in 
dentistry,  used  sutures  and  drainage-tubes  in  wounds,  trephined 
the  skull,  incised  the  linea  alba  in  post-mortem  Cesarean  section, 
and  sometimes  operated  for  hernia,  sfone.  and  fistula  in  ano.  The 
latter  operation  attained  a  high  degree  of  perfection  in  the  hands 
of  John  of  Arderne  {1306-90  [?]},  the  earliest  of  the  English 
surgeons.  Arderne  was  a  well-educated  man  who  got  his  training 
by  an  adventurous  career  as  army  surgeon  in  the  Hundred  Years 


'  Jm  pratique  en  chinirgie  d  ... 

elemy  Buyer,  147S.  Tjie  Latin  text  (Chirui^a)  was  first  printecl  at  Venice 
in  1490,  a  Venetian  text  in  lin{ptajTanat  in  14S0.  a  good  Latin  t^xt  by  Laurent 
Joubert.  chancdlor  of  Monlpellier  (Lyons,  1578);  also  a  French  t*xt  (Rouen, 
1615),  and  iclossary  by  his  son  (1.585),  The  best  modem  edition  is  that  M 
Edouard  Nicaise  (Pans,  ISQO),  Many  commentaries  and  abridgments  were 
made  by  Symphorien  Champier  (1503-37),  Louiw  Veriiuc  (1731)  and  others. 
Endish,  German,  and  Spanish  versions  exifit.  The  black-letl«r  "Questyonaiy" 
of  Robert  Wyer  (Ixmdon,  1541)  ie  a  beautiful  impression.  A  rare  Enelish  MS. 
owned  bv  E.  C.  Streeter  is  described  by  him  in  Proc.  Charaka  Club,  N.  Y., 
1916.  iv,  107-111,  2  pi. 
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War.  He  wrote  treatises  on  passio  iliaca  (appendicitis  or  intes- 
tinal obstruction)  and  gout;  and  an  essay  on  clysters  (1370), 
advocating  an  instrument  of  his  own  invention.  He  employed 
irrigation  in  renal  and  intestinal  colic,  cystitis  and  gonorrhea.  His 
weU-iUustrated  treatise  on  fistula  in  ano  (1376),  in  the  opinion  of 
its  editor,  D'Arcy  Power,  introduced  a  well-described  surgical 
operation  for  a  condition  which  most  of  his  predecessors  had  aban- 
doned as  incurable.  Getting  his  patient  into  the  lithotomy  posi- 
tion, Ardeme  boldly  incised  the  outer  wall  of  the  fistula  in  all  its 
branches  instead  of  fretting  it  by  probes  and  ligatures;  checking 
any  hemorrhage  with  sponges,  and  avoiding  all  corrosive  or  irri- 
tating after-treatment  of  the  wound.  This  asepsis,  akin  to  Monde- 
ville's,  is  a  reflex  of  Ardeme's  training  as  a  Norman  surgeon.  The 
Saxon  leech  crops  out  in  his  leaning  towards  astrology,  charms  and 
wort-cunning.  "Nothing  pleased  him  more  than  a  charm" 
(Power). 

Giovanni  ArcoUni  (died  1484),  or  Arculanus,  a.  professor  of  medicine  and 
suTfsery  at  Bologna  (1422-1427)  and  Padua,  whose  treatise  on  surKcry  (Proc- 
liai)  was  published  at  Venice  in  1483,  is  memorable  as  one  of  the  leading  pio- 
neers of  dentistiy  and  the  suritery  of  the  movith.  The  sui^eal  sections  contain 
tipirations  of  the  instruments  uspd,'  including  aural  eyrinKes  and  flexible 
cathet<>rs.  He  describes  the  filline  of  hollow  t«eth  with  gold-leaf  and  gives  a 
remarkable  account  of  the  mental  symptoms  of  alcoholism.  Otherwise  he  is 
but  a  typical  expositor  of  Avicenna  and  Arabian  surgery. 

The  Chirurgia  of  Leonardo  da  Bertapaglia  (died  1460)  is  again  only  an 
arrangement  of  the  fourth  book  of  Avicenna's  Caium,  full  of  Arabian  poly- 
pharmacy, with  strong  leanings  towards  astrology. 

The  Flemish  surgeon,  Jean  Yperman  (1295-1351),  whose 
Ckirurgie  was  printed  from  the  Flemish  manuscript  by  Carolus 
(Ghent,  1854),  by  Broeckx  (Antwerp,  1863=),  and  latteriy  in  a 
splendid  definitive  edition  by  van  Leersum,'  was  a  pupil  of  Lan- 
franc's  who  worthily  upheld  his  master's  teaching,  especially  in 
regard  to  ligation  and  torsion  of  arteries. 

He  gives  good  accounts  of  trephining,  arrow-wounds  (with  a  special 
wound-drink),  healing  of  harelip  by  means  of  freshened  edges  and  special 
flutures,  artificial  feeding  by  a  silver  tube,  and  enlargement  ofthe  openmg  in 
reposition  of  prolapsed  viscera.  In  the  chapter  on  leprosy,  he  mentions  the 
anesthesia  and  the  possibility  of  infection  by  sexual  intercourse.  Of  the  Royal 
Touch  for  scrofula,  he  slyly  notes  that  curable  cases  will  get  well  without  it 
(Neuburger). 

>  Neuburger,  op.  ciC.,  ii,  508.  J.  J.  Walsh:  Old-Tlme  Makers  of  Medicine, 
New  York,  1911,  and  his  Modem  Progress  and  History,  New  York,  1912, 
116-118. 

'  A  "TVaiW  de  in&lecinc  pratique  du  maitre  Jehan  Yperman"  was  also 
edited  and  published  by  Broeckx  (Antwerp,  1867). 

>E.  C.  van  Leersum:  De  Cyrume  van  Meester  Jan  Yperman,  Leyden, 
1912. 
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In  the  fourteenth  century,  he  was  the  great  authority  on 
surgery  in  th(i  Low  Countries. 

Baud  in  hand  with  the  medieval  development  of  surgery,  there 
necessarily  went  some  effort  to  improve  the  status  of  human  anat- 
omy. Dissecting,  at  first  rigorously  proscritwd  by  law  and  senti- 
ment, became  more  and  more  a  matt«r  of  course,  following  the  de- 
cree of  Emperor  Frederick  II  in  1240.  Payne  has  divided  medieval 
anatomic  teaching  into  thr(«j  periods:  First,  the  Salemitan  (800- 
1200),  in  which  instruction  was  baaed  upon  the  dissection  of  ani- 
mals as  set  forth  in  the  Analomia  Pi/rci  of  Copho,  one  of  the  Jew- 
ish instructors  at  Salerno;  second,  the  Arabist  period  (thirteenth 
century),  in  which  such  dissections  were  superseded  by  books  and 
lectures.  The  leading  authorities  of  this  time  were  Ilichard,  of 
Wendover,  called  liicardus  Angbeus  (1252),  physician  to  Gr^orj' 
IX,  whose  work  is  preserved  in  the  text  of  Robert  Toply  (Vienna, 
1902) ;  and  Henri  de  Mondeville,  who,  long  before  Ambroisc  Par^. 
prefixed  an  anatomic  treatise  to  his  surgery,  and  who  improved 
upon  Wendover'a  teaching  by  the  use  of  pictures,  diagrams  and  a 
model  of  the  skeleton. 

The  13  miniature  paintings  which  Henri  employed  have  been  reproduced 
and  datcribnij  by  SiidholT  from  v.  French  MS.  of  l.')14,  bIbo  a  number  of  crude 

KD-drawin)^  from  MSS.  at  Berhn  and  Erfurt.'  These  tiny  pictures  are,  per- 
ps,  the  earUcst  anatomic  iUuatrations  of  the  time,  and  establish  several 
norms  of  traditional  anatomy,  e.  g.,  the  muscular  and  visceral  schemata,  which 
were  slavishly  followed  for  a  long  time.  Better  executed  are  the  18  colored 
figures  from  the  Ariatomie  of  Guido  do  Vigevimo  (1345).  which  Wickcn- 
heimer  hail  repTwiuced  from  MS.  569  in  the  Musde  CondlS  (Chantilly«),  The 
anatomy  in  these  drawingN,  intended  to  illustrate  the  technic  of  disHectinn,  h 
extremely  diagrammatic.  In  most  of  these  medieval  MSS.,  the  skeleton  hiH  the 
spectral  aspect  (Lemurim^ilaU)  familiar  in  the  many  figurations  of  the  Dance 
or  Death,  suggesting  a.  dned  disembowelled  preparation  with  the  bones  ahimng 
through  the  dcin;  the  stomach  is  inverted,  givinp;  the  visceral  schema  the 
appearance  of  a  bagpipe,  while  the  spinal  column  looks  like  a  Malay  creese. 

The  interest  of  the  third  period  centers  in  the  revival  of  human 
dissecting  by  Mondino  de'Luzzi  {circa  1275-90),  called  Mundinus, 
of  Bologna,  whose  Anatkomia  was  completed  in  1316  and  first 
published  at  Padua  in  1487,  and  later  at  Leipzig  in  1493  by  Martin 
Pollich  von  Mellerstadt.  In  intention,  this  work  was  really  a  little 
horn-book  of  dissecting,'  rather  than  a  formal  treatise  on  gross 
anatomy. 

Mundinus'  scheme  of  dissection  bedns  with  the  abdominal  cavity,  ae 
coDtaining  the  perishable  vl-<cera.  In  this  section  he  incidentally  deaonbes 
•bdominal  pararcntesis,  radical  cure  of  hernia  anil  lithotomy,  given  the  diSer- 

'  Sudhoff;  Analoraie  im  Mittetaltcr  (Stud.  z.  Gesch.  d.  Med.,  Leipz.,  1008, 
Heft  4.  82-89,  pi.  xxiv). 

'  Wickersheimer:  Arch.  (.  Gcsch.  d.  Med.,  Leipz.,  1913-14,  vii,  1-25,  6  pL 
'  Otherwise  a  general  medical  manual  (quoddam  opui  in  malieina). 
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eoti&l  diagnoaia  between  kdbI  and  intestinal  colic,  and  records  his  poet-mor- 
tema  on  two  female  cadavers  (January,  March,  1315)  to  ascertain  the  relative 
Hise  of  the  uterus  in  virgiiis  and  multipara.  He  next  passes  to  the  chest  and 
neck,  giviiiK  a  lengthy  description  of  tne  heart,  and  concludes  with  the  open- 
ing of  the  skull,  m  speaking  of  the  ear,  he  says  we  miEht  understand  the  tem- 
pwal  bone  better  if  it  were  cleaned  by  boiling,  only  Uiis  is  sinful  {sed  propter 
pwnilum  dintilUre  amtveui)  (Neubui^er). 

Although  full  of  Galenical  errors  in  regard  to  the  structure  of 
the  hunum  frame,   preserving   the  old   Active  anatomy  of  the 


Htle-page  of  Mundinus:  "Anathomia,"  Leipzig,  1493. 


Arahiets,  with  the  Arabic  terms,  this  work  was  yet  the  sole  text- 
book on  anatomy  for  over  a  hundred  years  in  all  the  medieval 
schools.  It  passed  through  39  separate  editions  and  translations 
(Mortimer  Frank).  Mundiuus'  work  at  Boli^na  was  continued 
by  his  pupil  Niccolft  Bertuccio  (died  1347),  who  taught  Guy  de 
Chauliac.  After  this  time,  dissecting  gained  a  firmer  foothold  as 
a  mode  of  instruction. 
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Gentile' da  kFoligno  gave  a  public  dissection  at  Padua  in  1341.  In  thir- 
U*nth  century  Italy  phyBicians  began  to  open  the  body  here  and  there  in  order 
to  find  out  the^cauae  of  death  in  sUBpiciouHcaeea  or  in  epidemic  diseases.  The 
first  judicial  postmortem  was  cendvicted  on  a  case  of  mispected  poisoning  I^ 
Gugliehno  da  Varignana  at  Bolof^  in  1302.  In  1348,  ntwropeiM  were  con- 
ducted at  Siena  and  were  authorized  at  Montpellicr  about  1376-7.  Public 
dissections  were  decreed  at  the  University  of  Montpellier  in  1366,  at  Venice 
in  1368,  at  Florence  in  1388.  at  Lerida  in  1391,  at  Vienna  in  1404,  at  Bologna 
in  1405,  at  Padua  in  1429,  at  Prague  in  1460,  at  Paris  in  1478,  and  at  Tubingen 
in  1485,'  An  anatomic  theater  was  erected  at  Padua  in  I44R,  and,  at  the 
Paris  Faculty,  four  diMsections  annually  had  been  required  from  the  latter  half 
of  the  fifteenth  century  on. 

Even  before  the  advent  of  Vesalius  we  find  the  great  artists  of 
the  Renaissance  making  dissections  in  the  hospitals  at  Florence 
(Santo  Spirito),  Milan  and  Rome;  but  with  the  exception  of  these 
artists,  whose  paintings  really  advanced  anatomy  without  didactic 
intention,  dissecting  was,  as  Neuburger  remarks,  mainly  a  showy, 
ornamental  feature  of  medieval  instruction.  In  regard  to  the 
bull  De  sepuUuris,  issued  by  Pope  Boniface  VIII  in  1300,  which 
many  suppose  to  have  put  a  damper  upon  anatomic  research,  it 
is  shown  by  Neuburger  and  Walsh  that  it  was,  in  intention  at  least, 
a  simple  mandate  to  prevent  the  bodies  of  dead  Crusaders  from 
being  boiled  and  dismembered  before  returning  them  to  their  rela- 
tives.' 

In  the  thirteenth  century  the  Arabist  culture  was  securely 
grafted  upon  European  medicine  by  means  of  iMin  translations, 
and  internal  medicine  in  this  period  was  essentially  scholastic  and 
monastic,  that  is,  its  votaries  were  either  monks  or  schoolmen  of 
the  type  of  the  foremost  intellectual  leaders  of  the  thirteenth  cen- 
tury— Roger  Bacon,  Thomas  Aquinas,  Duns  Scotus  and  Albertus 
Magnus.  The  medieval  lawyers  and  logicians  did  good  service  in 
sharpening  men's  minds  and  teaching  them  how  to  use  dialectics 
as  an  instrument  or  weapon,  but  science  itself  could  not  advance 
BO  long  as  the  pitfalls  of  syllogism  were  preferred  to  inductive 
demonstration  of  fact.  We  call  the  medieval  writers  on  practice 
of  medicine  Arabists  on  account  of  Ihcir  unswerving  fidelity  to 
Galenic  dogma  as  transmuted  through  Mohammedan  sources. 
The  great  center  of  this  translating  movement  was  Toledo,  which, 
after  falling  into  Ihe  hands  of  the  Christians  in  1085,  was  sought 
by  all  and  sundry  for  its  rich  stores  of  Arabic  manuscripts,  while 
most  of  the  Hebrew  translations  from  the  Arabic  came  from 
Provence. 


'Sec  F.  Baker:  Johns  Hopkins  Hosp.  Bull,,  Bait,  1909,  xx,  footnot*  to 
p.  331. 

'Neubui^^er:  op.  fit,,  ii,  4.'i2.  Walsh  nives  the  Latin  text  in  his  "Popes 
and  Science"  (New  York,  1908,  413),  and  tramilates  it  in  Mwl.  Library  and 
Histor.  Jour.,  1906,  iv,  26.'i. 
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Geriiard  ot  Crnnoiui  (1114-87),  who  transUled  Rhazes,  Serapion,  Isaac 
JudteuB,  Albucasis,  and  the  Oanon  of  Avicenna,  was  the  principal  interpreter 
of  this  Toledan  trcasur^hoard;  Marcus  of  Toledo  translated  w)me  of  Galen 
and  the  Isagofie  of  Johannitiiisi  the  Salemitan  Jew  Ferra^t  ben  Salem  trans- 
lated Rhazes  in  Sicily  (1279)  and  the  Taeuinun  mnUatU  at  Naples  (1296); 
and  John  of  Toledo  (Joannes  Hiapanua)  profoundly  influenced  Salerno  by  his 
Latin  version  of  the  hygienic  epistle  of  pseudo- Aristotle.  In  this  work  of 
transplantation  of  Arabist  doctnne,  the  Jews,  the  natural  intennediariea  be- 
tween East  and  Weet,  played  a  considerable  part,  mainly  in  their  own 
Hebrew  versions  of  the  Arabic.  Otherwise,  the  Toledan  influences  did  not 
entirely  make  for  iroad,  since  the  so-called  " translators,"  ignorant  of  Arabic, 
usually  had  m>me  teamed  Jew  or  Saracen  turn  the  text  orally  into  colloquial 
Spanish,  to  be  rendered  into  barbarous  Latin  currents  adamo.  Through 
medical,  as  well  aa  linguistic,  ignorance,  the  technical  terms  were  simply 
transfiTred  without  translation,  the  Hense  of  the  text  wa.^  fre<^uently  dis- 
torted, and  the  many  contractions  made  it  otherwise  unintelliRible,'  This 
great  maHS  of  Arabist  doctrine  was  now  attacked  by  the  scholastic  physi- 
cians, who  were  either  commentators  in  the  orthodox  sense,  "aggregfttor"," 
that  is,  compilers  of  the  best  things  in  their  authors,  "conciiiators,"  that  is, 
those  who  sought  to  settle  and  reconcile  the  contradictions  in  Hellenist  and 
Arabist  doctrine  by  dialectics,  or  "concorders,"  i.  e.,  arrangers  and  harmon- 
izers  of  the  outstanding  ideas  and  sentences  ot  an  author  in  regular  order.' 
The  chief  merit  in  all  these  medieval  compilers  was  in  their  feeting  for  orderly 
arrangement.  There  wa."  little  independent  thought.  The  influence  of  the 
Arabic  authors  imported  by  Constantinus  Afrieanus  was  already  noticeable  in 
such  early  thirteenth  century  physicians  as  Ricardus  Anglicus,  Gualtherus  Agu- 
linus,  Petrua  Hispanus,  Gilbertus  Anglicus  and  Jean  de  St,  Amand,  canon  of 
Toumay,  who  wrote  a  commentary  on  the  Antidolarwm  of  Nicholas  the  Saler- 
nitan,  and  a  RerixtUivum  memoriw,  a  labor-naving  compcnd,  designed  to  save 
students  sleepless  nights  over  their  Galen  and  Avicenna,  and  consisting  of 
a  Concordance  of  these  authors  arranged  by  catchwords,  an  abbreviated  key 
to  the  contents  of  the  Hippocratic  and  Galenic  writings,  and  the  Areot(E,  a 
condensed  materia  medica,  which  enjoyed  great  popularity  in  the  schools. 
The  founder  of  medical  dialectics  (and  the  real  founder  of  the  Bolognese 
school)  was  Taddeo  Alderotti  (1223-1303),  of  Florence,  called  ThaddeuB 
Florentimis,  a  writer  of  dry  scholia  and  food  consilia,  who  began  to  teach 
lojcical  or  scholastic  medicine  at  Bologna  in  1260,  and  was  a  thrifty,  much- 
envied  practitioner.  Thaddeus  introduced  the  practice  of  swamping  a  text 
in  a  veritable  inundation  of  commentary.  He  early  noted  the  faulty  trans- 
lations made  by  Constantine,  and  c!un^  to  the  original  Greek  sources,  but  his 
own  skill  in  logic-chopping  suggests  his  training  in  the  Canon  of  Avicenna. 
The  scholastic  method  atteineo  its  highest  development  at  once  in  Bologna, 
which  was  then  the  great  center  of  le^  casuistry  and  forensic  triumphs,' 

The  Conciliator  differenHarum  (Venice,  1471)  of  the  heretic 
Peter  of  Abano  (1250-1315),  the  great  "Lombard,"  who  as  the  title 
of  his  work  implies,  tried  to  reconcile  the  views  of  the  Arabbts  and 
Grecians,  marks  the  rise  of  the  rival  school  of  Padua  as  a  center  of 
medical  dialectics,  of  which  Thaddeus  and  Peter  were  the  patterns 
for  a   century.*     The    Liber   Pandedve  Medidnce  of  Mattheeus 

■  M .  Steinscbneider :  Die  hebraischen  UeberHetzungen  des  Mittelalters  und 
die  Juden  als  Dolmetscher,  Berlin,  1893.    Also,  Neubu^^r,  op.  eiL,  329-337. 

'  Pagel-Sudhoff  (Berlin,  1915),  181. 

'  Neubui^r,  op.  eit.,  375. 

*  Peter's  ComHlialor  consists  ot  210  moot-points  to  be  resolved  by  dispute, 
e.  g.,  "Utrum  nervi  oriantur  a  cerebro  necne?"  "Utrum  medicina  sit  scientia, 
necne,"  "An  oma  sentiant,"  etc.,  which  became  the  f^ion  for  students 
dissertations  and  disputations  even  beyond  the  seventeenth  century. 
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Sylvaticus  (died  1342),  of  Mantua,  one  of  the  Gist  incunabula  t« 
be  printed  (Strassbui^,  1470  |?j)  illuBtrat«8  the  same  tendency. 
The  most  prominent  of  the  ArabistB,  however,  were  associated  witi 
the  rise  of  the  medicsl  school  at  MontpelUer.  Founded  about  738, 
this  famous  school,  like  that  of  Salerno,  was  charmingly  situated 
near  the  sea  and  not  far  from  mineral  baths.  As  early  as  1137, 
Bishop  Adelbert  of  Mainz  visited  the  school  to  listen  to  its  medical 
lecturers.  St.  Bernard  refers  to  the  visit  of  the  Archbishop  of  Lyons 
in  his  letters  (1153),  and  its  influence  in  France  has  survived  to 
this  day.  A  prominent  early  representative  of  the  Arabist  teach- 
ings of  MontpelUer  was  the  alchemist  Raymond  LuUy  (1235-1315), 
a  native  of  Majorca,  who,  in  addition  to  the  philosopher's  stone, 
sought  the  "aurum  potabile"  or  hquid  gold,  as  a  sovereign  elixir 
against  disease.  Having  entered  the  order  of  the  Minorites,  be 
learned  Arabic  through  bis  desire  to  convert  the  Moslems  of  North 
Africa  and,  in  this  way,  became  acquainted  with  Arabian  chemistry 
and  brought  some  of  its  ideas  into  Europe.  A  man  of  similar  type 
was  the  Catalan,  Arnold  of  Villanova  (1235-1312).  who  was  a 
doctor  of  theology,  law,  philosophy  and  medicine,  and  counsellor 
or  consultant  to  Peter  III  of  Aragon.  A  follower  of  the  Arabian 
chemists,  he  also  sought  an  universal  elixir  of  life,  and  his  alche- 
mistic  tendencies,  taken  together  with  his  theologic  heresies, 
caused  him  to  be  anathematized  after  his  death.  He  is  credited 
with  the  introduction  of  tinctures  and  of  brandy  (aurum  potabile) 
into  the  pharmacopeia,  and  in  many  ways  he  was  a  sort  of  refined 
Paracelsus,  a  man  full  of  strange  contradictions.  He  was  a  pioneer 
in  the  classification  of  diseases  and  opposed  the  abuse  of  dialectics, 
the  tendency  of  the  Parisian  scholastics  to  lose  themselves  in  uni— 
versals  and  ignore  particulars,  as  well  as  the  footless  therapeutic 
empiricism,  which  lost  itself  in  particulars  and  ignored  generaE 
principles. 

He  was  a  copious,  elegant,  uncritical  writer,  who,  according  to  Symphorien 
Chompier,  declined  to  revise  any  copy,  once  he  had  penned  it.  His  "Breviary 
of  Practice"  (Milan,  1483),  one  of  the  beet  of  the  medieval  handbooks,  con- 
tains much  independent  observation,  and  many  citations  from  now  uaknowa 
physicians.  Arnold's  Krcatcst  work  is  the  Part^tola,  a  set  of  345  pithy  aphor- 
isms, dedicated  to  Phihp  the  Fair  (1300),  and  containing  much  origmai  thought. 
HiH  commentary  on  the  Regimen  Sanitatis,  is  not  to  be  confused  with  the 
K^imcn  ilself,  sometimes  ascribed  ta  him,  nor  with  the  other  comtaeatary 
attributable  to  Macnino  of  Milan.'  The  best  modem  studies  of  Arnold  of  Vil- 
tanova  arc-  those  of  Haur^au,  on  the  t«\tual  side,  and  Paul  Die^ten,  oc  the 
medical  side.* 


'  Neuburger  {ii,  391)  attribut«a  Arnold's  commentary  to  Magninus  Medi- 
olaneosifl. 

'Haur^au,  in  "Histoire  litt^raire  de  France,"  18S1,  xxviii,  26-126,  487. 
Diepgen:  Areh,  f.  Geach.  d.  Med.,  Leipl.,  1909-10,  iii,  115;  188; 369;  1911-12, 
V,  88;  1912-13,  vi,  380. 
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Other  promiDent  pupils  of  Montpellier  were  the  surgeons  Guy  de  Chauliac, 
Arderne  and  MondeviOe;  Valeacus  de  Taranta  (1382-1417).  physician  to 
Charles  VI  of  France,  whose  Tratlalas  de  pesU  was  one  of  the  earliest  in- 
cunabula (1470  [?];  Johannes  de  Tomamira,  physician  to  Popes  Gregory  iX 
and  Clement  VII,  for  many  years  chancellor  of  Montpellier  and  remembered 
by  his  /nJroiJudoriuin  (Lyons,  1490),  a  popular  text-boot  on  practice'in  the  four- 
teenth and  fifteenth  centuries;  Peter  of  Spain  (1277),  called  Petrup  Hispanus, 
?hysician  to  Pope  Gregory  X  and  afterward  himself  Pope  John  XXI.  whose 
'Aesaurut  Faupenan  was  the  most  popular  of  the  medieval  formularies;  and 
the  leading  representatives  of  Anglo-Norman  medicine,  Bem^  de  Gordon, 
Richard  of  WendoTcr  (the  anatomist),  Gilbertus  AnglicuB  and  John  of 
Gaddesden. 

Before  the  advent  of  the  Norman  conquerors,  English  medicine 
was  entirely  in  the  hands  of  the  Saxon  leeches,  whose  practice  was 
made  up  of  charms,  spells  and  herb-doctoring,  and  whose  folk- 
medicine  is  preserved  in  the  Leech-Book  of  Bald  and  other  Anglo- 
Saxon  "leechdoms."'  The  Nonnans  raised  the  social  and  intel- 
lectual status  of  their  physicians  by  having  them  educated  abroad 
as  clerics. 

Bernard  de  Gordon,  inferentially  a  Scotchman,  did  not  practice  in 
Elngland,  but  was  a  teacher  at  Montpellier  from  1285  to  1307.  His  LAHwn 
Medidna,  which  exists  in  several  rare  manuscripts  and  was  fiist  published  at 
Venice  in  1496,  is  a  characteristic  Arabist  l«xt-book  of  the  practice  of  medicine, 
nowise  classic,  and  typical  of  the  Middle  Ages  in  scholastic  subtlety  and  rigid 
adherence  to  doema.  The  subject  matter  is  well  arranged;  acute  fever  (bu- 
bonic plague),  phthisis,  epilepsy,  scabies,  ignU  tacer,  anthrax,  trachoma,  and 
leprosy  are  described  as  contagious,  and  the  book  is  notable  as  containing  the 
first  description  of  a  modem  truss  and  the  first  mention  of  si)ectaclee  as  "oculus 
berellinus.  ''  The  Compendium  medidna  (London,  1510)  of  Gtlbertus 
AngUcns  (died  1250),  the  leading  exponent  of  Anglo-Norman  medicine,  is 
very  much  like  Gordon's  Lily  in  style,  arrangement  of  contents  and  modes  of 
thought.  The  author  avows  hia  preference  for  the  simple  expectant  treatment 
of  Hippocrates,  hut  hesitates  to  employ  it  for  fear  of  seeming  an  oddfish.' 
The  moat  important  feature  of  his  work  is  an  original  account  of  leprosy  which 
became  the  basis  of  medieval  information  upon  the  subject.  Gilbert  was  the 
first  to  refer  to  smallpox  as  a  contagious  disease,  a  view  afterward  contradicted 
even  by  Sydenham.  TTie  book  concludes  with  hygienic  directions  for  travelers 
and  seafarers,  a  literary  species,  which,  hke  the  hygienic  regimina  written  for 

Sat  overlords  and  ladies,  was  to  become  fashionable  in  time.'  John  lA 
ddesden  (1280  [?|-1361),  a  prebendary  of  St.  Paurs,  whom  some  think  the 
orionol  of  Chaucer's  Doctor  of  Physic,  was  physician  to  King  Edward  II 
of  England  and  a  fellow  and  professor  at  Merton  College.  Oxford.  His  Ro»a 
Anglica,  compiled  in  1314,  and  printed  at  Pavia  in  1492,'  contains  an  early 


'  See  Oswald  Cockayne,  Leechdoms,  wortcunning  and  starcraft  of  earlj' 
England.    3  vols.    London,  1864-6. 

*  For  the  other  writing  of  Bernard  de  Gordon,  see  R.  von  Toply,  Mitth. 
z.  Gench.d. Med.,  Leipzig,  vi, 94, and  SudhoS:  Arch.  f.Gesch.  d.  Med.,  Leipzig, 
1916-17,  X,  162-188. 

<  Neubui^ter,  ii,  369. 

*See  Sudhoff  (Arch.  f.  G«tch.  d.  Med.,  Leipz.,  1910-11,  iv,  263-281)  on 
the  oldest  known  (eirra  1227)  and  Pagel-Sudhoff,  p.  185. 

» The  later  editions  were  those  of  Venice  (1502),  Pavia  (1517),  and  Augs- 
burg (1695).    See  G.  Dock.  Janus,  Amst.,  1907,  xii,  425-436. 
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rererence  to  the  red  light'  or  Finaen  treatment  of  smallpox,  which  was  already 
known  to  Gilbertua  AdkIicus  and  Bemsni  de  Gordon ;  but  it  is  othem-W  mainly 
a  forraEo  of  Arabist  cgunckerirs  and  countryitide  xuperHtitions.  Guy  rio  Chau- 
liac  caQcd  it  "a  vapid  rose,  devoid  of  fragrance,"  and  Holler  referred  lo  its 
author  an  '*an  einpinc,  full  of  superstition,  obviously  untrained,  a  lover  and 
eiiloRiNt  of  quack  mudicineii,  greedy  of  gain,  lui  expert  in  kitehen-lorc."  John 
Mirfeld,  a  monkish  physician  who  worked  in  the  cloiBlera  of  St.  Bartholomew 
in  the  second  half  of  the  fourteenth  century,  wrote  a  glossary  and  a  breviary  lo 
the  treatise  of  BartholomsuH  AnglicuH.  Among  the  popular  writinsH  of  the 
early  fifteenth  wntury  may  be  mentioned  the  many  herb-books  and  formu- 
laries in  Middli^High  and  Middle-Low  Gennan,  Middle  English,  Danish  and 
Icelandic,  the  Mcinauer  Naliirlfhrc  and  the  Welsh  Meddygon  Mj/ddfat,' 
The  Damke  Laegtbog'  of  Henrik  Harpcstrena  (died  1244),  canon  ot  Roeskilde, 
consists  of  two  herb  bdbks.  deriving  mainly  from  Macer  Jloridus,  and  a  tlonc^ 
book,  which  derivew  from  Marbod.  A  treatise  on  purgatives  by  Harpestreng 
was  edited  by  J,  W.  S.  Johnason  in  1914. 

The  most  eminent  naturalist  of  the  thirteenth  century  was  the  Dominican 
monk,  Albert  von  BolUt&dt  (1193-1280),  called  Albertus  Magnus,  who  was 
successively  a  teacher  at  Paris  and  Cologne.  Bishop  of  Hatinbon  (1200-1263}, 
ending  his  days  in  Col<wnc.  He  was  the  Aristotle  ol  his  period,  and  he  declared 
that  the  object  ot  his  Phmica  was  to  furnish  the  brettren  of  his  orfler  with 
an  Aristotelian  Book  of  Nature.  His  descriptions  of  plants  {Dc  vtgetabUibut) 
were  based  upon  his  own  observations  and,  according  to  Holler,  contain  the 
berinnings  of  plant  geography.  His  work  on  animals  is  of  the  same  characlor. 
and  he  assisted  FYederick  II  in  his  work  on  falconrv.  The  often  reprinlect 
work  on  cosmcticfl  (De  irrrttiif  mulirrum),  which  usually  goes  by  his  name,  wap 
in  reality  a  huge  compilation  made  by  his  pupil,  Henry  of  Saxony.  Albertus 
Magnus  did  not  writ«'  on  medical  practice,  a  subject  forbidden  to  the  Domini- 
cans. His  pupil,  Thomas  Aquinas,  discussed  physiologic  questions  in  his 
theologic  wntingH  and  advanced  the  dubious  animistic  doctrine  ot  qiuilUaUi 
oecullar,  Albertas  Magnu-s  was  followed  by  such  encyclopedists  aa  the  Domini- 
can, Vincent  de  Beauvais  {SpeciUum  timjiia,  1473-5),  Bartholomew  Glanvil, 
K'pcrly  Bartholonioius  Anglicus  {De  j^oprietaiibu*  rerum),  the  Dominican, 
oroasdeCiinlipre  (1204-SO),  whose  De  no/uris  rrrum  was  the  original  of  the 
Puck  d<T  jialur  (1350)  of  Conrad  von  Megenberg  (1308-74),  and  the  Teaoro  of 
Dante's  teacher.  Brunelto  Latini.     All  these  tomes  contain  medical  matter. 

The  greatest  experimenter  of  the  thirteenth  century  was  the 
English  Franciscan  Roger  Bacon  (1210-92).  called  Doctor  mira- 
bilis,  who  was  a  comparative  philologiat,  mathematician,  astron- 
omer, physicist,  physical  geographer,  chemLst  and  physician. 

He  reformed  the  calendar,  did  much  for  the  theory  of  lenses  and  vision, 
anticipated  spectacles,  the  telescope,  gunpowder,  diving  belLs,  locomotives  and 
flyinjt  ninchines.  and  was  a  forerunner  of  inductive  and  experimental  science. 
Medicine  he  regarded  as  a  means  of  prolonging  life  through  alchemy  (chem- 
istry) and  he  approved  of  astrology-  and  other  niode»  of  superstition  on  ac- 
count of  their  psychotherapeutic  effecl,'  His  princijMl  contributions  lo 
medical  literature  are  his  astrological  tracts  on  critical  days. 

'  Neuburger,  ii.  309:  502.  H.  P.  Cholraeley:  .lohn  of  Oaddesden  and  the 
Rosa  MediciuH),  Oxford,  1912,  41.  Compare  Gilbert's  "Compendium  Medi- 
cinal," Lyott",  1510.  fol.  348,  itrsn.  col.  1,  with  Gaddesden  (fol.  51  recto,  col.  II). 

'  Translated  by  John  Pughe,  edited  bv  John  Williams  at  Ithel,  Llandovery, 
1801. 

■  Edited  by  C.  Molbeeh,  1861. 

*  For  a  full  acrimnt  of  Roger  Bacon's  work  in  science,  see  the  "Commenw- 
rative  Essays,"  edited  for  his  seventh  centenary  by  A.  G.  Little  (Oxford,  1914), 
with  an  account  of  bis  work  in  medicine  by  E.  T.  Witliington. 
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Three  medieval  writers  on  medicaJ  plajits  and  dmples  deserve  especial 
mention,  viz.,  Giacomo  d«'  DoDdi  (I298-I359),  whose  Aggregator  de  ttkiH- 
cinU  sim/dicima,  printed  at  StrassbuTR,  circa  1470,  by  Adolf  Rusch  (the  "R" 
printer*),  ia  one  of  the  eariieat  known  oT  medical  incunabula';  Simone  de  Cordo 
(died  1330)^  whose  Synonyma  medicitife  (1473)  was  the  first  dictionary  of 
dnifcs  and  simples,  mider  the  Greek,  Latin  and  Arabic  names,  and  the  above- 
mentioned  Matteo  SilvatiGO,  whoee  Pandecla,  also  printed  by  Rusch  at  Strasa- 
burg,  is  a  similar  compilation,  giving  also  botanic  descriptions  and  thera- 

g^tic  indications.    These  three  ImkiI^  did  for  the  Arabic  botanic  terms  what 
yrtl  later  did  for  the  anatomic,  and,  in  a  manner,  they  may  be  r^^arded  as 
the  origins  of  our  medical  dictionaries. 

The  pre-Renaissance  medicine  of  the  fourteenth  and  early  fif- 
teenth centuries  wa^  characterized  by  the  attempt  to  cast  the  Ara- 
biat  tradition  into  a  rigid  mold  by  means  of  Aristotelian  dialectics 
and  assimilation  to  the  Aristotelian  philosophy.  The  result  was 
that  the  Galenic  doctrine,  after  translation  and  re-translation 
through  the  Arabic,  Syrian  and  Hebrew  glosses,  was  badly  dis- 
torted and  wrenched  away  from  its  original  meaning.  The  "spell 
of  Aristotle"  was  over  all.  The  scholiast  and  the  dialectician  ruled 
supreme,  until  more  advanced  spirita  became  rank  sophists  or 
skeptics,  thus  preparing  the  ground  for  the  true  Revival  of  Learn- 
ing. The  medical  literature  of  the  fourteenth  century  was  en- 
tirely receptive  and  passive,  consisting  of  compilations,  commen- 
taries, glosses,  glossaries,  concordances,  breviaries  of  practice 
(often  called  after  the  Lily  and  the  Rose)  and  casuistic  writings 
or  Consilia.  In  this  period  flourished  Mundinus,  Guy,  Monde- 
ville,  Ardeme,  Yperman  and  Ai^elata. 

A  striking  feature  of  clinical  medicine  in  the  fourteenth  and 
fifteenth  centuries  was  the  writing  of  "Consilia"  or  medical  case- 
books, consisting  of  clinical  records  from  the  practice  of  well- 
known  physicians  and  letters  of  advice  written  by  them  to  imag- 


n  his  essay  "Der  Druoker  mit  dem  biiarren  R"  {Sajomi.  bibliothekswissensch. 
Arbeiten,  Halle,  1904,  Heft  17,  13-24).  Rusch,  it  seems,  married  Mentelin's 
daughter,  Salome,  and  eventually  took  over  his  business.  The  much  disputed 
"R  is  in  reality  a  monopram  of  the  initial  letters  of  Rusch's  name,  which  he 
was  in  the  habit  of  inseilin);  here  and  there  in  the  books  printed  by  him,  as  a 
.'4ign  of  his  handiwork  during  the  days  of  hU  apprenticeship. 

'The  question,  "What  is  the  earliest  printed  medical  book  of  size?"  is 
still  unsettled.  The  Gutenberg  LaiierkalendcT  of  1457  of  course  antedates 
everything  else,  but  it  is  only  a  sheet  of  paper.  Mile.  Pellechet  assigiis  the  date 
1467  to  Johann  Geraon's  three  tracts  on  self-abuse,  printed  by  Ulrich  Zell  at 
Cologne,  llie  date  "I46S"  haa  been  claimed  for  Roland  of  Parma's  pest-tract 
and  1469  for  Giaramateo  Ferrari  da  Credo's  Praclica  (Ft.  1).  The  question 
cannot  be  finally  decided  until  all  the  known  medical  incunabula  have  been 
catalogued,  collated  and  compared  as  to  fonts  of  tvpe,  filigranee  (water- 
marlfBy,  majuscules  (initial  letters)  and  the  internal  evidence  of  biographic  ond 
other  data.  This  important  task  has  now  been  undertaken  by  Dr.  Arnold  C. 
Klebs,  who  has  already  assigned  dates  and  printers  to  many  undated  incu- 
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inaiy  patients  or  else  to  real    pupils  or  country  doctors,  wbo 
appealed  to  their  superior  knowledge  as  consultants. 

The  iiaiiiM^  wriin  id  thl^  pmrt  wan  Tadiko  ikidi  Alderotti,  wbcwe  Concilia 
■till  "Aiunbn  in  the  manu^rript,-""  iSudboffi.  Tbp  piBCttw  was  kept  up  by 
tMariy  all  tlw  Hchclai'tir  phy-kiaii.''  of  tb^  Bolofcnii«  aad  Padnao  scbooh.  The 
mrjn  important  Con.'ilia  ni-iv  tbn«e  wrtlten  br  ibr  Paduan  jmtcman  Gentile 
<la  F«>liicni>.  wh»  wiu'  a  victim  of  [he  Blark  Death  in  iat8  and  wa«  the  finn  to 
ohiMTVi- jfali-stomw;  HupiSenPifi.-t  'gsntric  vertip).  Daeo^pharytiiceal  ptrfyp.eto.), 
Antonio  <'>nniwiDR  (footbath'*,  tiirpentine  in  .<ciatirai.  Baveriiis  de  Baveiiis 
(RaHfrH  of  the  ("tnporal  ixinp.  paralynit  with  aphaiia.  iron  in  cblorass),  Feirari 
da  Grain,  and  Burtolommeo  Monta^nona  '1470^  a  (ksceadant  ol  a  loDf;  line 

ihy^iHann.  an  anatomi-'i  who  hftd  difc^erted  as  many  u  fourteen  b(>diai. 


of  phv: 


_..  -  .-  Murtpyin  who  describnl  i^ranfculated  hrmia.  opnated  for  lacrimal 
fiHtiilA  and  irxtmrtnl  dfvaynl  trelh.  The^ie  Con--q]ia.  M  which  Mnni«y»nn» 
Ipvm  HOine  305,  u.-«uully  run  over  the  patient':*  physical  conditioa  and  difea)». 
windiiiK  up  with  wsMinabl'*  advice  a.->  to  what  to  eat.  what  drap  to  take  and 
what  ihinp  to  aviHd.  Bein^  perwual  hl-'torin'.  tbey  have  not  tbe  dassic 
flavor  "f  the  canm  rlfwrilMvl  bv  Hippocral'v  and  Aretcus.  and  are  of  interest 
chii'fly  for  thHr  manv  orisinii)  obi>erv3lion^  and  as  sbowinft  that  physicians 
hJnil  aln-ady  iie^iin  t'l  Kn-prareful  rrcordsof  their  daily  practice,  llie  custom 
Wftji  k<i>l  up  in  th*-  l.-it'T  pMifid",  <■.  g..  by  Johann  Lanee  ( 15S4).  wbo  described 
ehlorr-i.-i.  by  John  t/rrke.  who  si'nt  Concilia  l->  Sydenham,  and  in  the  inleivEt- 
ins  PxrhanK'^  of  iriMliral  ra.-fK  in  the  correspondence  of  Bretonneau  with  his 
ptipiL-,  Vplii»!aii  aiwl  Trou-i^eau. 

(H  thn  iv:holantir  writer'  on  internal  medicine.  Gufdielmo  Corri  of  Bresaa 
(l2.5()-i:j2fit  viiiti^.  I'Tirtira  iKafl  called  Agtrngalnr  Bmirtui*.  Dino  del  Garixt 
anri  hi*  "in  Toinmaiu).  I'orriEiano  di  ibrripani.  Niccold  Bertuccio.  the 
teacher  of  Guv,  I'iMro  di  Tuf^'iRnano,  the  stu^ceon  Giovanni  Arcolani,  and 
Giovanni  da  Parma  <  friuiiftUa' i  }»\)mtfA  to  tbe  Bcdoenese  Sdimd.  Tbe 
rival  school  of  Padua,  which  followed  the  ,\vemii-tic  leanings  of  Pietro 
d'Abari!>,  numlvml  amons  it.-'  mafleis  Gentile  da  Foli^o  'died  1348\  ftunouH 
for  hi.i  Con-ilia,  (;ianmio  d"'  Domli  1 129S-  l.Xifl .  and  hLs  son  Gioi-anni.  Marnlio 
de  r*anta  .Ho|>hia  and  hit  nephew  Galeazzo,  Giacomo  della  Torre  called  Jacobus 
Forolivif-R.-i-,  Mattco  .Silvatieo  nf  Mantua,  author  oF  the  famous  Pandeela. 
Fr.incprii-.i  di  PinlimontP,  whose  Siipfitnientnm  Mexua  was  one  of  the  best 
text-bo"ik-  iii  tht  time  'tn  speelal  patholojj-  and  therapeutics,  «qirTH<inK  the 
final  union  of  Salirmitan  nnd  Arabic  medicine,  ami  Niccolu  Falcucci  (died  n'rca 
ni'Ji.  i-rill'-'l  N'irajL-iti"  Hon-ntiniis,  author  of  a  vai^  repertory  called  Semontt 
mnlirinal':<  'I  t-il],  which  nun marizes  the  whole  of  medieval  medicine,  teeming 
with  oriiEiniil  tiiiiti'iuH  from  all  thi'  known  authorities. 

Bi'fiire  thi-  itivi-iition  of  printinc  ihpre  had  accumulated  a  bu^e  quantity 
nf  inevliral  litirjitiirc  in  iiiiinu-j-ript.  Ihi-  invivtieation  of  which  has  been  mainly 
thi'  wi<rk  of  Profr— 'ir  Karl  Sii'lhoff  :ind  the  In.-'titute  of  Medical  History  at 
U'iii/.iK-  This  litcniuri'  indu'liti  many  hithi-rto  unprinled  texts  and  text- 
ImkiKs  ot  the  nii-cii'v,il  phy-iciiins  and  suntcons.  p.ilendars  and  schemata  for 
bliHiil-li'lline  anil  puriraiion.  "d(-.'ilh-pn>Kna'i<>s"  srttinji  forth  the  signs  ol  dis- 
sululiun  [xiiiii.!  innrli",  h iiriui-hnubri'f'  or  niPilic.>-lc(ral  frperlitrt  aa  to  tbe 
civil   -ilatlls   of  siippitsitiliiius   lr[H>rs.   business   announremrnt?   of    %'aKtant 

Iihy  .iri-'iii",  nninirii>al  ordiniinc*^  iHKiinst  (|uacki'r>'.  old  German  MSS.  on 
iHTiiTv  i(i'.«s'ir:n.i)nifA(ri.  consilia  and  even  waminirs  apiiinst  the  tdxiae  of 

'I'lii-  Monlpellier  School  inrliidi-s  tin-  nainrs  of  Guy.  Jean  de  Toume- 
iiiin-,  .lohaiiiu-H  Jiiiiibi,  and  many  othir  famous  chancellors  and  Papal  phvti- 
daiii      'llii-  I'l'iiiiiiiid  nH'diral  writers  of  the  early  fiftivnth  century  wc»e  Ufo 

taliir  iLiid  I'oiiTiiliiiry,  who  taught  in  all  the  fanioiis  Italian  s<-hools,  AntaXlio 
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Grado  (died  1472),  jmttaBor  of  medicioe  at  Psvis,  wboee  pTaetiea  (printed 
1460-71)  and  Coiudia,  ooatain  taudi  origtiul  obxervation,  r.  p.,  of  writer'B 
rrunp,  hdal  pwalysK,  betaopty^  in  djrsmmorrbca,  sterility  from  displaii^- 


meDt  of  the  uteras,  wid  the  use  of  the  pessary  and  the  trum  in  uterine  pttJapfw 
and  beniis-  In  Fraoee,  the  Portuguew  X'alescui  de  Taranta,  a  Itading  teacher 
and  praclitiooer  at  Mon^iellier,  wrote  a  faiDOUK  tnurt  on  pert  (HTZ~4)  and  a 
tberapemk  PhSonium  (1490)  which  was  oftoi  reprinted.  Jacques  Despan 
(Jacoou!!  de  PartibQa),  ai  Parw,  was  a  cotnmeDtatM-  of  Arioeana,  Mera£  and 
Akunder  Tnlliaana. 

Cnltnral  and  Sodal  Aspects  <rf  Medieval  Hedkine. — During 
tbe  D&rk  Ages  (476-1000),  Western  European  miUzation  was  in  a 
chaotic,  fonnleas  state,  tbe  turbulent  fermentatioD  of  barbaric  or 
decadent  peoples  restJving  tbemsdves  into  new  nations.  Feudal- 
ism put  naticHihood  on  its  feet,  while  tbe  Church  was  tbe  only 
foeter-oiotber  that  stnence  could  find.'  In  the  Daric  Ages,  tlw 
clergT  were  tbe  ooty  clasB  who  bad  any  pretense  to  education  and, 
befoie  the  time  of  the  School  of  Salerno,  medicine  was  entirely  in 
the  hands  of  Jewish  and  Arabian  ph>'sicians.*  The  rest  were 
Eimply  vagrant  quacks  or  stationary  humbugs  whose  practice  was 
discountenanced  by  the  Church  on  tbe  ground  that  faith,  [flyers 
and  fasting  were  better  than  pagan  amulets,  while  tbe  sick  were 
advised  to  emulate  tbe  saints  in  their  capacity  for  endurance  of 
suffering  fGr^(»y  of  Tours).  Vfltb  the  rise  of  tbe  ^hool  of 
^^aleroo.  European  medicine  b^an  to  look  up  a  Uttle,  but,  as  soon 
as  monks  and  derics  b^an  to  practise  niedicioe,  it  was  found 
that  tbe  seeking  erf  medical  fees  to  tbe  detriment  c4  regular  duties, 
the  9gbt  of  many  aspects  of  the  sick  that  might  offend  modei^y, 
tbe  poesibihty  of  b«ng  the  cause  of  a  patient's  death  and  other 
happening  were  somewfaat  inconastent  with  tbe  original  intuition 
of  holy  orders,  and  so  we  find  the  Church  instituting  that  long 
series  of  edicts  wfaidi.  in  tbe  first  instaoce,  were  aimed  not  so  much 
at  medicine  as  at  its  mal|VBCtice  by  monks.*  These  woe  tbe  de- 
crees of  the  comwilB  of  Clenmmt  (1190),  Rbdms  fllSl),  the 
^fecoud  Latcran  (1139),  MontpeDier  (1162),  Tours  (1163),  Paris 

■  Brrw  canfnDy  tbe  riiv^  eoDeetnt  medical  Eiterstm*  h  eridenvd  br  tbe 
rvmaricafale  beqost  of  medical  bonka  to  the  ntbedral  lihrarj  at  Hildi9>heim. 
SK  lifted  in  tbe  wiD  of  Biilnp  Bruno  (1161).  See  NecburicT,  op.  cit..  u.  -121- 
322. 

■  In  f|Mte  of  the  Drantmn  Gratiani.  rxehidinK  Jnrwfa  physeiana  ffna 
pneam^  »iaont  Cbn<ttaiH.  ArchtiBfaop  Brmm  of  Trrres  M10Z-2tj  «ui  at- 
leikdnl  In-  the  Iraiwed  Jo^mh.  Moms  of  Ltfce  wan  ennmhed  by  tbe  elemy 
in  1138.  aad  mnfiod  pnrtioe  at  Pncoe  wv  ntnly  in  tbe  luuid^  of  the  Jew^ 
in  the  twclftb  natmy  (Stxbatixt.  a.  323-33^ 

'  Tbe  eaifiett  of  Ihne,  that  at  Clamnot  ril3l>r.  refen  fpeeiSally  to  ibe 
"mf^atm  vumamm  e»rm,"  tbe  •^Atertoiii  pemvt."  and  tbe  "imptdirtt 
onJaa."    Eioi  m  S77  tbesyml  of  Batidnn  bad  decned  tfaat  "LcpM  d  pAvn- 
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(1212),  the  Fourth  Lateran  (1215),  and  Le  Mans  (1247"),  and 
their  general  effect  was,  unfortunately,  not  only  to  stop  the 
monks  from  practising  but  to  extend  the  special  odium  of  these 
decrees  to  the  whole  medical  profession.  Ab  Allbutt  says,  "If 
Papal  bulla  conferred  privileges,  they  usually  implied  or  imposed 
restrictions."  The  famous  maxim  of  the  Council  of  Tours  (£0 
cksia  abkorret  a  sanguine),  for  example,  went  wide  of  its  supposed 
intention,  since,  in  casting  discredit  upon  the  sometimes  murderous 
vagabond  surgeon,  the  weight  of  its  authority  made  the  surgeon  of 
beat  type  still  an  inferior  to  the  average  practitioner,  even  in 
Prot«stant  Germany  to  the  end  of  the  eighteenth  century.  Worse 
still,  the  bigots  of  the  Paris  Faculty  went  much  further  than  the 
Papal  See  in  widening  the  gap  between  surgery  and  medicine.  The 
Roman  Pontiffs  themselves  were,  some  of  them,  Uberal-minded 
men  of  the  world,  who  did  not  hesitate  to  employ  talented  Jewish 
physicians  at  need  and,  in  later  times,  did  much  to  fo8t«r  the  arts 
and  sciences,  in  Italy  at  least.  John  XXI  and  Paul  II  were  phys- 
icians. "Around  the  Papal  Chair,"  says  Allbutt,  "the  velvet 
of  the  hand  of  the  Church  was  thicker  than  the  iron.  In  the  air 
of  Rome  or  of  Avignon  the  grim  rigor  of  Paris  was  marvelously 
softened."  While  great  harm  was  done  to  medicine  by  the  Papal 
decrees  which  degraded  the  sui^reon's  status,  we  should  not  foi^et 
that,  up  to  the  time  of  the  crusades,  all  Europe  outside  of  Italy  was 
in  a  state  of  barbarism  and  that  the  status  of  surgery  in  these 
countries  was  lower  than  it  was  among  the  Greeks  at  the  time  of 
the  Trojan  War.  A  few  shreds  of  technical  knowlet^  may  have 
drifted  over  from  far  Byzantium,  but  the  evidence  of  the  Niebe- 
lungenlied,  the  Anglo-Saxon  Leech-Books,  and  the  Norse  Sagas 
all  point  to  the  same  conclusion,  viz.,  that  the  care  of  the  sick  and 
wounded  was  first  in  the  hands  of  women  and  later  intrust«d  to  a 
class  of  men  who,  in  war-time,  were  in  great  request  but,  in  times 
of  peace,  ranked  on  a  level  with  menials. 

Druidical  medicine  in  Britain  was  entirely  priestly. 

Tlip  Druids  were  a  corporation  of  magicians,  and  of  these,  the  Seer  (vote*) 
assumed  iatromantic  functions,  with  auRiiry  linspectior  of  iucriflcial  entrails) 
for  proijiiosis,  mafcic  and  wort-cunning  for  therapy.  Mistleto*  (all-heal)  was 
tlie  panareu,  the  i^ix  herbs,  lycopodium.  Pulsatilla,  trifolium,  primula,  byoa- 
cyaniun  an<l  vprbena  were  highly  cat«^mpd;  artpmisia,  brtony,  bryonia,  ceD- 
tauria.  belladonna,  hellebore  and  mandragora  were  known.  Druidesaee  were 
also  pnmiinrnt  in  sorcery,  second-siRht  and  herb-therapy.'  The  AnKlo-Su«>n 
Icechdoms  tell  the  same  story  of  charms,  spells  and  simples.  Blood-letting, 
purfcing  and  dniRKing  were  reitulated  by  the  moon's  age.    The  Venerable  Bede 


'  Sprengel  gives  the  sources  of  these  decree.^,  viz.,  G.  D.  Mansi:  Sarrorum 
consiliorum  nova  rt  amplissimn  collectio,  Florence,  1759-98,  xxi,  columna  45ft; 
S2Si  IIGO:  xxii,  cot.  1010:  xxiii,  col.  756. 

'  NeubuTger,  ii,  234-236. 
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reckoned  the  period  April  8  to  May  25  aa  the  beat  time,  while  certain  daya  in 
the  interim,  when  the  moon  and  tides  were  at  full,  were  redded  as  unlucky 
or  Egyptian  days  (dies  MfrnpHaci),  a  late  Roman  auperstition,  mentioned  by 
St.  Augustine,  and  probably  of  Babylonian  origin.'  Ancient  Irish  medicine 
has  many  gigns  of  (mental  provenance,  particularly  in  the  austere  regulations 
of  medical  practice  and  quackery  in  the  Brehon  Lawt>,  which  suggest  the  Code 
Hammurabi.  A  strange  MS.  c^  Roger  Bacon's,  written  either  in  Goehc  or 
cipher,  full  of  remarkably  naturalistic  miniature  hgurationa  of  pregnancy, 
suggests  some  kind  of  esoteric  or  mesmeric  magic,  like  that  of  the  Hindu 

In  Tacitufl  (Oermania,  VII),  it  is  said  that  the  wounded  Teutons 
sought  their  wives  and  mothers,  who,  like  the  professional  blood- 
suckers of  the  eighteenth  century,  apphed  their  lips  to  the  wounds 
(ad  matres,  ad  conjuges  mtlnera  ferurU,  nee  iilae  numerari  et  exigere 
plagas  pavent).  The  reverence  of  the  ancient  Germans  for  the 
intuitive  powers  of  woman  was  the  origin  of  weise  Frauen,  who 
practised  herbal  medicine. 

Of  these,  the  seeresses  Veleda  and  Aurinia,  as  Tacitus  relates,  were  revered 
as  divinities.  In  the  epic  of  "Gudrun"  (1.  529)  mention  is  also  made  of  "wild 
women"  (wiide  Weiber),  who  knew  of  healing  herbs.  Demon-lore,  magic, 
charms  and  amulets  made  up  the  rest  of  early  Gennan  medicine.*  As  among 
the  Greeks,  the  wrath  of  the  gods  was  appeased  by  bloody  sacrifice,  the  demons 
dispelled  by  exorcism,  the  tnerapeutic  properties  ascribed  to  certain  plants, 
parts  of  animals  and  the  votive  (usually  heart-shaped)  pastry  used  in  sacrifice 
were  based  upon  their  sacral  associations  with  the  gods  in  their  chthonian  or 
earthly  aspect.  From  this  cult  arose  a  sacred  pharmacopCTia  and  a  "sacrifieial 
anatomy"  (Opferanatorme),  the  technical  terms  of  which  were  long  a  part  of 
the  vocabulary  of  German  huntsmen,  and  eventually  made  up  the  culinary 
anatomy  of  the  alaug^ter-ijen  and  the  kitehen  (Hdfler).'  The  vernacular 
names  of  diseases  were  derived  in  the  same  w^,  directly  from  the  bodily 
effects  or  from  demoniac  etiology.'  To  ward  off  the  demons  of  disease,  the 
gode  or  sacrificial  priest  was  assisted  by  the  aboriginal  medicine-man,  the 
likeii  or  l&hki,  the  equivalent  of  the  Anglo-Saxon  taeea  (leech).  Shepherds, 
herdsmen  and  smiths,  as  being  natural  veterinarians,  also  became  renowned 
as  healers,  bonesetters  and  masseurs  [Streicher]  in  isolated  localities. 

In  Russia,  medicine  was  originally  in  the  hands  of  the  volkkava 
or  wolf-men,  who,  like  the  Druids  and  wise  women,  culled  medicinal 
herbs  and  resorted  to  charms  and  spells.  The  earliest  relic  of 
Russian  medicine  is  a  vase  of  Greek  pattern  excavated  at  Koul- 
Oba,  representing  a  Scythian  chieftain  in  consultation  with  a 
volkhava,  a  Scythian  warrior  examining  another's  teeth  and  a 
surgeon  bandaging  an  injured  leg.  This  unique  vase  epitomizes 
medieval  medicine  and  sui^ry  up  to  the  time  of  the  School  of 


'  J.  F.  Payne:  English  medicine  in  the  Anglo-Saxon  times,  Oxford,  1904. 
'  Id  the  possession  of  Mr.  Wilfred  M.  de  Voynich. 

*  Neubuixer,  op.  cU.,  ii,  236-240. 

*M.  Hdfler;    "Wald-  und  Baumkult,"  Munich,  1892;  also  "Die  volks- 
medizinische  Organotherapie,"  Stuttgart,  1908. 

*  See  Max  Hdfler's  learned  "Deutsches  Krankheitsnamenbuch,"  Munich, 
1890. 
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Salerno.'  After  the  introduction  of  Christianity  in  the  tenth 
century,  Russian  medicine  passed  into  the  hands  of  the  priest- 
hood, the  wolf-men  gave  place  to  the  monks  of  Mount  Athos,  and 
the  Russian  Church,  like  the  Roman,  put  severe  interdictions  upon 
sorcery  and  magic.  Thus  religion  at  the  start  tended  to  improve 
the  status  of  medicine,  but  speedily,  if  unintentionally,  degraded 
it,  as  soon  as  it  found  its  own  medical  ministrants  faUmg  into  evil 
ways.  Even  the  special  nurses  or  "parabolani,"'  whom  the  Church 
employed  to  seek  out  the  sick  and  convey  them  to  places  of  shelter 
and  safety,  were  soon  shorn  of  their  powers  as  they  became  uppi^, 
quarrelsome  and  overbearing.  Even  before  this  time,  however, 
the  Visigothic  Code  {fifth  to  seventh  centuries)  put  the  same 
severe  restrictions  upon  medical  practice  that  we  find  in  the 
Code  Hammurabi, 

Before  taking;  up  a  case,  the  phyaician,  under  the  VisiKOthic  Code,  had  to 
make  a  contract  and  t^ve  pledges,  and,  if  his  patient  died^  he  sot  no  fee. 
If  he  injured  a  nobleman  in  venesection  he  had  to  pay  100  sohdi  (aoout  S22S); 
if  the  nobleman  died,  the  physician  was  turned  over  to  the  relatives  ot  the 
deceased  to  be  dealt  with  as  they  pleased.  If  he  killed  or  injured  a  slave,  he 
had  to  replace  him  by  one  of  equal  value.  He  was  forbidden  to  bleed  a  mai> 
ried  woman  in  the  absence  of  her  relatives,  for  fear  of  the  commiBmon  of 
adultery,  and  he  could  not  viRit  a  prisoner  lest  he  defeat  the  enda  of  justice 
by  furnishing  him  with  poiBon.  On  the  other  hand,  it  is  stated  that  no  one 
mifdit  cast  a  physician  into  prison  without  a  hearing;,  except  in  case  of  murder, 
and  that  the  atatutsry  fee  lor  instructing  medical  students  should  be  twelve 
Bolidi  ($27)  each.  The  other  "Leget  barharorum"  were  equally  severe.  Under 
the  Bavarian  Code  (Lex  Bajuvarum  vii,  19),  the  administration  of  an  aborti- 
facient  entailed  a  fine  of  one  soLdus  in  the  culprit's  family,  even  unto  the 
seventh  generation.' 

From  these  regulations,  made  by  the  secular  arm  of  authority, 
and  designed  to  protect  the  public  as  well  as  the  physician,  it  may 
be  gathered  that,  with  medicine  in  such  an  unorganized  condition, 
something  more  than  the  guardianship  of  Church  and  Stat«  was 
necessary  to  elevate  the  status  of  the  healing  art,  and  this  was 
accomphshed  by  improved  medical  legislation,  by  the  foundation 
of  the  great  medieval  universities  and  the  subsequent  formation 
of  "guilds"  by  the  physicians  themselves.  Under  the  legal  re- 
strictions of  medieval  times,  the  surgeon  worked  daily  and  hourly 
in  jeopardy  of  life  or  limb.'    Marileif,  Chilpcric's  body  physician, 

'  ?'or  a  photoKraph  of  the  Koul-Obii  vase,  see  "Nouvelle  Iconographie  de 
la  Salp6lri6rp."  PurLs,  1901,  xiv,  plate  no.  72,  opposite  page  528. 

'  First  mentioned,  A.  D.  416,  in  the  Codex  (de  Icgationibus)  of  Emperor 
Thcodo8iu3  (lib.  xvi,  tit.  ii,  42-43),  but  already  known  an  P.irapemponti,  in 
St,  Basil's  account  of  his  hospital  at  Casarca  (370-379).  See  C.  F.  Heusiniter, 
Janus,  Breslau,  1R47,  ii,  500-525,  which  corrects  the  errors  mode  by  Sprengel. 

•  Ncubiinier,  25R. 

*  For  a  careful  study  of  this  subject.,  see  Sir  John  Tweedy  on  "The  Deter- 
rent Influence  of  Social  and  I-egal  Restrictions  on  Medical  Thought  and 
Practice,"  Tr.  Med.  Leg.  Soc,,  London,  1011,  viii,  pp.  1-8.    Even  among  tlw 
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was  flogged,  shorn  of  hie  poBsessioDs,  and  made  a  serf.  In  580, 
Guntram,  King  of  Bui^ndy,  had  two  physicians  executed  upon' 
the  tomb  of  his  queen,  AustrichUdes,  because  the  latter  died  of 
plague  in  spite  of  their  treatment.  In  1337,  a  strolling  eye  surgeon 
was  thrown  into  the  Oder  because  he  failed  to  cure  John  of  Bo- 
hemia of  his  blindness,  and  in  1464,  Matthias,  King  of  Hungary, 
issued  a  proclamation  that  whoever  cured  him  of  an  arrow  wound 
should  be  richly  rewarded,  but,  failing  that,  should  be  put  to  death. 
These  barbarities  point  their  own  moral,  for  the  strolling  medieval 
mountebanks,  in  couching  a  cataract,  sometimes  put  out  an  eye, 
mangled  the  viscera  in  "cutting"  for  stone,  and,  in  attempting  to 
effect  a  "radical  cure"  for  hernia,  as  Baas  says,  not  infrequently 
excised  "the  radix  of  humanity  itself,"^  Allbutt  gives  a  striking 
picture  of  a  medieval  incisor  who,  in  lighting  an  artery,  paralyzed 
his  patient's  arm  by  crushing  the  musculo-spiral  nerve  and  was 
afterward  pursued  with  curses  by  his  miserable  victim  whenever  he 
dared  show  himself  in  the  street.  If  the  Church  "abhorred  the 
shedding  of  blood,"  therefore,  it  is  fair  to  suppose  that,  in  the  first 
instance,  its  aversion  had  the  same  human  significance  as  the  well- 
founded  horror  of  hospitals  and  surgical  operations  which  existed 
in  the  minds  of  the  laity  up  to  the  end  of  the  nineteenth  century. 
A  striking  illustration  of  the  neglect  of  surgery  is  to  be  found 
in  the  late  appearance  of  artificial  limbs,  which  were  known  to 
Herodotus  and  Piiny. 

lo  the  Middle  Ages,  there  was  an  enormous  loss  of  litntM.  due  to  the 

mutilating  effects  of  anesthetic  leprosy  and  ergotism,  to  waundR  from  cannon- 
Hhot  (introduced  at  Crtcy  in  1346)  and  half-pound  gunshot  {PerURia,  1364), 
and  to  erueeoQie  judicial  punishments.  The  atumpe  were  commonly  bounS' 
up  in  splints.  Crutches  and  wooden  legs,  afterward  so  familiar  in  the  works' 
of  Callot  and  Brueghel,  are  mentioned  in  the  Ac(a  sanctorum  and  other  medieval 
chronicles  and  frequently  appear  in  the  sacred  frescoes  of  the  time.  The 
iron  hand  is  first  seen  in  a  picture  of  1400.  GoetE  von  Berlichingen,  after  losing 
his  right  hand  by  muskct^hot  at  Landshut  in  1504,  had  several  hands  made, 
movaJble  in  the  joints,  with  flexible  fingers,  capable  of  closure.  One  of  these 
still  exists  and  was  exhibited  at  Berlin  in  1916.* 

As  the  physicians  looked  down  upon  the  sui^eous,  so  the  sur- 
geons of  higher  education,  who  in  the  Middle  Ages  could  be  counted 
on  the  fingers,  looked  down  upon  the  barbers.    The  barberB  were 

North  American  Indians  of  recent  times,  a  medicine-man  who  has  failed  to 
cure  in  a  succession  of  caeee  is  believed  to  have  lost  his  curative  powers,  and 
may  be  put  to  death.  (See  A.  Hrdliiika:  Bur.  Am.  Ethnol.,  Bull.  No.  34, 
Washington,  1908,  234.) 

■  The  Htrollin^  hemiotonistB  believed  castration  to  be  necessary  because 
they  thought  the  mt«8tines  and  testicles  were  inclosed  in  the  same  sac,  which 
must  be  removed  in  its  entirety  to  obviate  relapses  and  faulty  healing  of  the 
peritoneum. 

>  Hollander:  DerL  kliu.  Wchnschr.,  1916,  liii,  365. 
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originally  trained  for  the  purpoee  of  bleeding  and  shaving  the 
monks. 

In  the  thirteenth  century,  the  CoQ^e  da  Saint  CAme  was  orcaiuied  at  Paiig 
(circa  1210),  coQstitutiDg  a  guild  the  members  of  which  were  divided  into  the 
clerical  barber-flurgeona  or  surgeons  of  the  long  robe,  and  the  lay  barbers  or 
Burgeona  of  the  short  robe,  and,  in  1311,  1352  and  1364,  royal  decreea  were 
issued  forbidding  the  latter  to  practise  sui^ry  without  being'  duly  examined 
by  the  former.  In  1372,  Charles  V  decreed  that  the  barbers  diould  be  allowed 
to  treat  wounds  and  not  be  interfered  with  by  their  long-robed  confreres. 
The  same  thin^;  happened  in  Ensland,  where  the  master'Surgeons  formed  a 
separate  guild  in  13ft8.  rect^nized  women  physicians  in  1389,  combined  with 
the  physicians  about  1421,'  while  the  "Mystery  of  the  Barbers  of  London" 
obtained  a  separate  charter  from  Edward  IV  on  February  24,  1462,  which 
was  enrolled  by  the  Court  of  Commo'n  Council  in  1463. 

In  this  way,  barber-surgery  (the  surgery  of  the  common  peo- 
ple) became  "wound-sui^ry,"  that  is,  was  restricted  to  blood- 
letting and  the  heahng  of  wounds.  The  barbers  (barbUonsores) 
themselves  owed  their  business  lai^ely  to  the  fact  that,  after  the 
monks  were  forbidden  to  wear  beards  in  1092,  smooth  chins  and 
shaving  became  the  fashion.  In  Germany  the  barber  was  often  a 
bath  keeper  (balneator),  who,  in  addition  to  bleeding,  cupping  and 
leeching,  gave  enemas,  picked  lint  and  extracted  teeth,  and  his 
examination  or  "Meisterstuck"  consisted  in  sharpening  a  knife  or 
in  preparing  certain  salves  and  plasters. 

Throughout  the  Middle  Ages,  there  were  some  vague  attempU 
to  formulate  the  principles  of  medical  jurisprudence. 

The  earliest  of  these,  as  Cumston  points  out.  arc  found  in  the  laws  of 
the  Germanic  and  Shivic  tribes,  the  Salic  law,  the  Capitularies  of  Charle- 
magne (ninth  century),  the  Aasiaesof  theCruBaders,  and,  m  the  thirteenth  cen- 
tury and  ^ter,  the  law  of  Emperor  Frederick,  the  Decretals  of  the  Popes  and 
general  canon  laws.  The  procedure  in  such  cases  was  often  of  the  crudest  kind, 
the  teste  being  by  ordeal,  torture,  defaelo  verification  of  impotence,  and  "cruen- 
tation,"  or  the  spontaneous  bleeding  of  a  corpse  in  the  presence  of  the  true 
murderer.  The  expert  opinions  given  were  usually  in  the  nature  of  haii^ 
■    t  Couf'  '"        -     .     ■  _.._...__-, ,___ 


splitting  ca.suUtry,  but  Cousin  and  Cumslon'  give  a  number  of  cases  from 
French  legal  procedure  of  the  fourteenth  century  in  which  s 
monly  consulted  in  cufcn  of  wounds,  homicide,  rape,  and  tl 


In  the  year  1140,  Roger  II  of  Sicily  issued  an  edict  forbiddir^ 
any  one  to  practise  medicine  without  proper  examination,  under 
pain  oF  imprisonment  and  the  sale  of  his  belongings  at  auction. 
This  important  law  was  followed  by  an  ordinance  of  larger  scope 


'  South  IMemoriala  of  the  Craft  of  Surgery  in  England,  London,  1886,  63) 
says  that  the  dale  of  this  conjoint  faculty  of  physicians  and  surgeons  fell 
somewhere  between  May,  1421,  and  May,  1423, 

'  AndriS  Cousin:  "Esuai  aur  les  origines  de  la  m^ccine  legale,"  Paris, 
diss.  No.  252.  1905.  C.  G.  Cumaton:  Jour.  Am.  Inst.  Crim.  Law,  Chicago, 
1913,  iii,  855-865. 


sdbvGoOgIc 


THE   UEDIBVAL   PERIOD 


issued  by  Roger's  grandson,  the  generous  and  liberal-minded  Ho- 
henstauffen  Emperor,  Frederick  II  in  1224.' 


properly  examined  in  public  by  the  maHters  at  Salerno,  the  license  beinf;  issued 
by  the  Emperor  himaelf  or  his  representative;  failure  U>  comply  with  the 
statute  being  again  punishable  by  a  year's  imprisonment  and  forfeiture  of 
property.  Ilie  exammatlon  was  based  upon  the  genuine  books  of  Hippocralce, 
Galen  and  Avicenna,  and  before  taking  it  the  candidate  must  have  studied 
logic  for  three  years,  medicine  and  surgery  for  five  years,  and  have  prsj;tised 
for  one  year  under  some  experienced  physician.  The  candidate  in  surgery  had 
to  give  evidence  that  he  had  studied  the  art  for  at  least  a  year,  in  particular, 
human  analomy,  "without  which  no  incision  can  be  safely  made  nor  any 
fracture  treated."  The  physician  was  required  to  treat  the  poor  for  nothing; 
to  visit  his  patients  twice  a  day  and  once  a  night,  if  necessary;  to  avoid  col- 
lusion with  apothecaries  and  to  inform  upon  them,  if  they  admterated  or  sub- 
stituted drugH.  The  medical  fee  wa»  fixed  at  half  a  tarenus  (about  35  cents) 
for  office  practice  or  for  patientt  residing  in  the  city;  four  tareni  (K!.00)  for 
out-of-lown  visits,  the  physician  paying  his  expenses,  or  three  tareni  (12.25), 
if  the  patient  paid  them.  For  a  succesBful  operation  for  anal  fistula,  John  of 
Ardeme  required  100  shillings  at  lenst,  £40  from  the  well-to-do,  £40  with  robes 
and  a  life  annuity  of  100  shillings  annually  from  the  wealthy.  Nicholas  Colnet, 
physician  to  Henry  V  at  Agincourt,  was  guaranteed  twelvepence  a  day  by 
indentures.  Thomas  Morstcde,  the  king's  surgeon,  got  the  same  with  the  usual 
allowance  of  100  marks  (£66  13s.  4d.)  a  quarter  (Power).  The  jiurchasing 
power  of  money  in  this  period  is  said  to  have  been  fifteen  or  twenty  times  what 
it  is  now.  The  ordinajv  laborer's  pay  in  England  was  a  penny  a  day  as  against 
3  or  4  shilhngs  now.  The  sale  of  poisons,  magic  potions  and  aphrodisiac  philters 
was  punishable  by  death  if  any  person  lost  his  life  thereby;  food,  drugs  and 
apothecaries'  mixtures  were  examined  at  stated  intervals  by  inspectors;  and 
timely  regulations  were  made  in  municipal  hygiene  and  rural  hygiene,  such  ae 
for  the  proper  depth  of  graves  or  the  suitAble  disposal  of  refuse. 

Given  the  time  at  which  it  was  issued,  it  would  be  hard  to  im- 
prove upon  the  plain  scope  and  intention  of  this  law,  which  was 
followed  by  similar  ordinances  for  Spain  in  1283  and  Germany  in 
1347,  and  was  again  confirmed  by  Joanna  of  Naples  in  1365.' 
Frederick's  edict  did  much  to  elevate  the  status  of  the  respectable 
physician  and  correspondingly  to  diminish  the  number  of  quacks. 
Another  circumstance  which  brought  physicians  to  the  front  as 
tnedici  pvhlici  was  the  fact  that  they  were  required  to  determine 
the  possible  existence  of  leprosy  in  suspected  persons  (Lepraschau) 
in  order  to  ascertain  the  civil  status  of  the  latter.'  The  improve- 
ment of  the  medical  profession  was  also  furthered  by  the  introduc- 


'  Translated  by  J.  J.  Walsh,  in  his  "The  Popes  and  Science,"  New  York, 
1908.  420-423. 


■  Sudhoff  states  that  the  alleged  ordinance  for  city  physicians  of  1426, 
attributed  to  Kaiser  Sigmund  (1410-37),  is  nrobably  mythical,  although  he  has 
discovered  a  city  ordinance  of  1439,  which  he  reproduces  in  Mitt.  z.  Gesch.  d. 


Med..  LeipK..  1912,  xi,  126.  127. 

■  MS.  forensic  protocols  on  suspected  lepers  (Leoragehaubrie/e)  of  dates, 
1357,  1380,  1397,  and  later  have  been  discovered  and  pubUshed  bv  Wickers- 
heimer  and  SudhoS  (Arch.  f.  Gesch.  d.  Med.,  Leipz.,  190S-B,  ii,  434:  1910-11, 
iv,  370). 
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tion  of  a  new  element — the  rise  and  growth  of  the  great  medieval 
universities,  which  usually  began  as  a  high-achool  or  "ntwlium 
generate"  i.  e.,  migration  or  assemblage  of  students  in  some  locality. 

Theparliwtofthtwe  were  at  Paris  (1110),  Bologna  (1158),  Oxford  (1167), 
Monlpellicr  (1181),  and  Valencia  (11B9);  and  the  Italian  univomties  at 
Pariua  (1222),  Messina  (1224),  and  Naples  (1224)  were  founded  by  Frederick 
11  himseir.  Those  at  CambridKO  (1209),  Salamanca  (1243),  Siena  (1246-8), 
PiaacnKft  (1248),  Sflville  (1254),  Lisbon  (12S7),  Perugia  (12d6),  Lcrida  (1300). 
Coimbra{1288],  Palermo  (1312),  Flurenoc  (1320),  Grenoble  (1339),  Pim (1343), 
Valkdolid  (1346)  and  Pavia  (1361)  followed,  while  the  fourteenth  and  fifteenth 
centuries  witnessed  also  the  rine  of  the  principal  German  and  Slavic  univer- 
Hitieei,  in  particular,  Prague  (1348),  Cracow  (1364),  Vienna  (1365),  Erfurt 
(1370),  Heidelberg  (1386),  Wdrzburg  (1402),  Leipwa  (1409),  Rostock  (1419), 
Greifawald  (1456),  tVeiburg  im  Breisgau  (1457),  Basel  (1460),  Budapest  (1465), 
IngoLitadt  (1472)  and  Tubingen  (1477):  of  the  Scandinavian,  Upsala  (1477), 
Copenhagen  (1478),  and,  in  Scotland,  St.  Andrew's  (1411),  Glasgow  (1453) 
and  Aberdeen  (1494).  After  the  general  dispersal  of  students  over  the  Con- 
tinent and  England  to  form  "studioa,"  like  Salerno  (medicine),  Bologna  (law), 
and  Paris  (theology),  three  types  of  universities  or  privileged  cor}H>rations 
of  Btudents,  bh  distinguLthed  from  the  public  high-school  {Uvdium  generale) 
and  private  school  (nlvilium  jxtiiieiilare)  became  established.  The  great  law- 
scbool  of  Bologna  became  the  tjrpe  of  civic  university  in  which  the  rector  watt 
elected  by  the  students,  as  at  Padua  and  Siena.  The  University  of  Paris,  the 
Winter  of  medieval  theology  and  philosophy  (Abelard),  was  the  type  of  the 
etM^leaiaatical  foundation,  tike  MontpcUicr,  Orford  and  Cambridge,  in  which 
the  students  and  manteTH  combined  as  a  closed  corporation  under  a  chancellor, 
with  the  votes  in  the  hands  of  the  mastem.  The  i^tudlum  of  Naples  represented 
t.he  fltate  University,  like  Salamanca  or  Lisbon,  founded  by  a  monarch  with 

Kapal  recognition  as  "studia  gencnUia,  rcspuclu  regni."  The  medico!  school  at 
lontpellier  formed  a  separate  corporation,  apart  from  the  schools  of  law  and 
the  arts  (Neuburger).  All  these  were  soon  thronged  with  Kreat  concourBea  of 
studenti,  and  it  was  through  the  influence  of  the  mndieval  universities  that  the 
physician  came  to  be  regarded  in  the  end  as  a  member  of  a  "learned  profession." 
The  Iriviitm  (grammar,  rhetoric,  dialectics)  and  Quadrinvm  (arithmetic,  geome- 
try, astronomy,  music),  made  up  the  "seven  liberal  arts,"  first  introduced  at 
Bishop  Fulbert's  cathedral  school  at  C^artres.  .4part  from  thette,  medicine 
wiw  taught  as  a  branch  of  philosophy  {Phygica),  as  set  forth  in  Aristotle, 
Averroes  and  oth(T  Arabic  writers.  Before  the  Revival  of  Learning  and  the 
Invention  of  Printing,  the  Cireek  writers  were  seldom  read  in  the  original  or 
even  in  a  straight  translation,  but  "doubly  disguised  and  half  buried  in  fosses 
which  not  only  overlaid  the  text  but  oft«n  supplanted  it.'''  Tlie  favorite  text- 
books were  the  Isagnge  of  Johannitius,  Aviceuna  (I,  iv),  Rhazes'  Liber  medi- 
rinalis  (ixl,  Galen's  Ars  parva  and  the  Aphorisms,  Prognattics  and  Dietetics  of 
Hippocrates.  Moat  of  these  were  containeil  in  the  well-known  "Articella," 
llie  Cambridge  Statutes  of  1396  required  the  student  to  hear  Johannitius, 
Philaretus  fie  jntltibtui,  Theophilus  be  urinU.  the  ATlliiiotariiim  of  Nicolaus 
Salemitanus  and  some  book  of  Isaac  JudsMis  once,  and  the  works  of  Galen, 
with  glosses  and  commentaries  twice,  with  cursorv'  reodingof  Home  book  on  med- 
ical praxis."  The  curriculum  at  Tiibingen  in  the  fourtpcnth  century,  as  given  by 
Haeeer,  comprised,  in  the  first  year,  the  first  Canon  of  Avicenna  and  the  ninth 
book  of  Rhaww,  as  expounded  by  Jacob  of  Forli  and  Arciilaniw;  in  the  second 
year,  the  Ars  parva  of  Galen  with  the  commentary  of  Toirigiani.  and  the  fourth 
canon  of  Avicenna;  in  the  third  year,  the  Aphorisms  of  Hippocrates  and 
(again)  Avicenna,  with  suitable  commentaries.  The  courses  and  text-books 
were  usually  determined  by  papal  bulls  and  the  libraries  of  the  medieval 
universities  were  small  in  extent,  seldom  exceeding  a  hundred  or  more  volumes. 


'  Allbutt:  Science  and  Me<lieval  Thought,  London,  1901,  6 
'  Brit.  Med.  Jour.,  London.  1920.  i,  371. 
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The  house-iiiTentory  of  U^lino  da  Montecatino,  who  died  at  Florence  in 
1415.  gives  a  catalogue  of  his  medical  library,  which  may  be  typical  for  medie- 
val Italy.'  The  interesting  catalogue  of  the  medical  section  of  the  library  of 
the  cloister  at  Alt-Zelle  (founded  1162)  has  recently  been  published  by  one  of 
SudhoS's  pupils.*  The  professors'  salaries  usually  ranged  from  (35  ta  $50  per 
annum.  The  term  "doctor  of  medicine"  was  first  apphed  to  the  Salemitan 
graduates  by  Gilles  de  Corbeil,  in  the  twelfth  century,  and  the  cg;aduatioD 
ceremonies  were  commonly  modaled  after  the  Salemitan  pattern.  The  candi- 
date was  first  req^uired  to  defend  four  theses  from  Aristotle,  Ilippocrates,  Galen 
and  a  modem  writer  and  to  take  an  oath,  the  conditions  of  which  corresponded, 
in  the  main,  with  the  decree  of  Emperor  Frederick.  He  then  received  "a 
ring,  a  wreath  of  laurel  and  ivy,  a  book  first  closed  and  then  opened,  the  kiaa 
of  peace"  and  the  rank  of  "Doctor  in  Philosophy  and  Medicine.  '  John 
Locke  describes  very  much  the  same  thing  at  MontpeUier  in  1675,  and  the 
custom  of  the  modem  German  nniversitiea  is  along  similar  lines, 

f>om  monastic  institutions  came  the  European  botanic  iiardcn  (horivt) 
and  physic-garden  (herlndaris),  such  as  the  ninth  century  garden  at  St.  Gall, 
which  was  carefully  planned.  These  oblong  enclosures  were  originally  culti- 
vated to  protect  physicians  and  apothecaries  from  the  drug-sellers,  who 
attempted  to  monopolize  the  business  by  encouraging  popular  superstitions 
about  plants. 

Uedical  tOaet  and  medical  etiquette  were  regulated  in  detail*  by  sets 
of  stereotyped  rules,  the  earliest  of  which  is  the  Formula  comitie  arrkialro- 
rum  of  Theodorich  (fifth  century  A.  D.).  Medical  deontology  and  hodegetics, 
the  atwrnrfaire  of  the  practitioDer,  were  Uttle  sciences  in  theMiddle  Ages.  In 
the  Salemitan  treatises  of  ArchimathKus,  the  physician  is  instructed  to  ap- 
proach the  bedside  kumiii  vuilu,  with  the  same  humble  mien  and  wall-eyed 
expression  which  we  find  in  so  many  of  the  old  miniature  paintings.  His 
remarks  at  table  were  to  be  punctuated  by  continued  inquiries  about  the  pa- 
tient's condition,  which  he  should  always  regard  as  grave,  in  order  that  either 
a  favorable  or  a  f&tal  termination  might  redound  to  his  credit  as  wonder- 
working; therapeutist  or  shrewd  prognostician.  He  should  not  diminish  his 
Erofeasional  credit  by  ogling  the  patient's  wife,  daughter  or  maid-servants, 
Jusory  treatment  by  harmJess  remedieo  was  permiseible,  since  otherwise  the 
patient's  mind  might  be  ruffled  by  not  getting  his  money's  worth,  while  a 
normal  recovery  by  the  heaUng  powers  of  nature  might  injure  the  physician's 
therapeutic  reputation.'  A  later  authority  suggest*  that  if  a  convalescent  show 
signs  of  ingratitude  in  the  matter  of  payment,  he  might  be  temporarily  sick- 
ened by  some  harmless  dosing.  Gaddesden  says  that  he  kept  his  best  remedies 
a  secret  apart  from  the  vulgar,  lest  knowledge  of  the  same  cheapen  the  physi- 
cian's status.  Mondeville,  Saliceto,  l«nfranc  and  Ardeme  are  all  skeptical  and 
caustic  about  the  ingratitude  of  the  public  in  the  payment  of  just  dues.*  Guy 
and  Arnold  of  Villanova  uphold  the  noblest  ideals.  Perhaps  the  best  medieval 
tracts  on  medical  etiquette  are  the  De  eauUlis  medirorwn  habendU  of  Alberto  de 
Zancariis,  formerly  attributed  to  Arnold,'  and  the  Cavldt  mediaman  (1496) 

>  W.  Bombe  and  K.  SudhofF:  Arch.  f.  Geech.  d.  Med.,  Leipz..  1911-12, 
v,  225-239.  For  the  26  medical  books  in  the  library  of  Bishop  Bruno  of 
Hildesheim  (1161),  see  SudhofF:  Ibid.,  1916-17,  x,  348-356,  and  for  a  foui^ 
teenth  century  inventory  of  medical  MSS,,  Ihid.,  1918-19,  id,  212-215. 

■  Leon  Roeenblum:  Leipzig  diss.  (Inst.  f.  Gesch.  d.  Med.),  1918. 

'  Before  1592  the  decree  at  Salemo  was  Master  or  Doctor  of  Arts  and 
Medicine.  For  three  facsmiile  Salemitan  diplomas  of  1573,  1640  and  1665,  see 
P.  Capparoni:  Riv.  di  storia  crit.  di  sc.  med.  e  nat.,  1916,  vii,  65-74,  3  pi. 

*  Neuburger:  Geschichte  der  Meditin,  ii,  448-455. 

» Ibid.,  293-295. 

*See  D'Arcy  Power's  introduction  to  Ardeme  (Early  English  Text  So- 
ciety, No.  139),  pp.  xix-Etvii. 

'  See  the  inaugural  dissertation  of  Manuel  Morris  (from  Sudboffs  Insti- 
tute), Leipng,  1914. 
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tA  the  anatomist  Gabriele  Zebri,  of  Verona.  Medicine  and  quackery  vert 
freely  satirited  on  the  stage  id  the  medieval  farces  and  mordities,  such  t* 
Maittre  Pathelin.^ 

The  chief  glory  of  medieval  medicine  waa  undoubtedly  in  the 
organization  of  hospitals  and  sick  nursing,*  which  had  its  origin  in 
Hie  teachings  of  Christ.  For  while  the  germ  of  the  hospital  idea 
may  have  existed  in  the  ancient  Babylonian  custom  of  bringing  the 
sick  into  the  market-place  for  consultation,  aa  it  were,  and  while 
the  latreia  and  Asclepieia  of  the  Greeks  and  the  Romans  may  have 
served  this  purpose  to  some  extent,  the  spirit  of  antiquity  toward 
sickness  and  misfortune  was  not  one  of  compassion,  and  the  credit 
of  ministering  to  human  suffering  on  an  extended  scale  belongs  to 
Christianity.  The  Arabian  hospitals,  lai^  and  liberal  as  were 
their  endowments  and  capacity,  came  long  after  the  beginning  of 
the  Christian  era,  and  the' Mohammedans  probably  got  the  idea 
from  the  Christians.  The  Asclepieia  and  other  pagan  temples  were 
closed  by  the  decree  of  Constantine,  A.  D.  335,  and,  very  soon  after, 
the  movement  of  founding  and  building  the  Christian  hospitals 
went  forward,  in  which  Helena,  the  mother  of  Constantine,  is  said 
to  have  played  an  active  part.  These  were,  in  all  probabiUty, 
small  at  first,  the  wealthier  Christians  taking  care  of  the  sick  in 
Valetudinaria,  but  by  the  accession  of  Julian  the  Apostate  in  361, 
the  movement  was  in  full  swing.  In  369,  the  celebrated  Basilias 
at  Cssarea  in  Cappadocia  was  founded  by  St.  Basil,  consisting  of  a 
lai^e  number  of  buildings,  with  houses  for  physicians  and  nurses, 
workshops  and  industrial  schools.  It  was  followed  by  a  charity 
hospital  of  300  beds  for  the  plague-stricken  at  Edessa,  which  was 
founded  by  St.  Ephraim  in  375.  A  hospital  was  founded  at  Alex- 
andria by  St.  John  the  Almsgiver  in  610,  and,  during  the  Byzantine 
period,  other  large  hospitals  arose  at  Ephesus,  Constantinople  and 
elsewhere.  These  eventually  became  specialized,  according  to 
Christian  ideas  of  the  obUgation  of  charity  and  hospitality,  as 
Nosocomia,  or  claustral  hospitals  for  the  reception  and  care  of  the 
sick  alone;  Brephotrophia,  for  foundlings;  Orphanotrophia,  for 
orphans;  Ptochia,  for  the  helpless  poor;  Gerontochia,  for  the 
aged;  and  Xenodoehia,  for  poor  and  infirm  pilgrims.  At  the  be- 
^nning  of  the  fifth  century,  hospitals  began  to  spring  up  in  the 
Western  Empire.  The  first  nosocomium  in  Wastem  Europe  was 
founded  by  Pabiola  alx)ut  400,  "to  gather  in  the  sick  from  the 

'  Maurice  Boutarel:  Paris  dissertation,  1618,  No.  142,  For  a  ddJEbtful 
presentation  of  this  medieval  feeling,  i>ee  Anatole  France's  medical  Tarce, 
"La  comidie  de  cehii  qui  ipousa  une  /emnu  muetU." 

'  In  the  preparation  of  this  section  1  have  been  much  indebted  to  the 
interesting  article  by  Dr.  James  J.  Walsh  in  the  Catholic  Encyclopedia,  nib 
voce  "Hospitals,"  and  to  Sudhoff's  "Aus  der  Geachicht«  dee  KrMikeahaus- 
weaens"  (Jena,  1913). 
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streets  and  to  nurae  the  wretched  aufTerera,  wast«d  with  poverty 
and  disease"  (St.  Jerome).  Others  were  founded  in  Rome  by 
BelisariuB,  in  the  Via  Lata,  and  by  Pelagiua;  and,  further  west,  by 
Cffsarius  at  Aries  in  542,  by  Childebert  I  at  Lyons  in  542/  and  by 
Bishop  Masooa  at  Merida  in  580.  The  Hdtel  Dieii  is  said  to  have 
been  founded  between  641  and  691  by  St,  Landry,  Bishop  of  Paris, 
and  was  first  mentioned  in  829.  A  hospital  v/aa  founded  at  Milan 
in  777  and  the  first  foundling  asylum  by  Archbishop  Datbeus  in 
787.  St.  Albans  Hospital  in  England  dates  from  the  year  794. 
Id  the  early  Middle  Ages,  infirmaries  and  hospices  grew  up  along- 
side the  cloisters.  The  ideal  plan  of  St.  Gall  (820)  included  a 
hospital,  with  a  room  for  grave  cases,  dwelling-houses  for  phys- 
icians, bath-rooms  for  cupping  and  bleeding  and  a  pharmacy.* 
The  mountain  xenodochia  or  hospices  of  Mont  Cenis  (825)  and 
the  Great  St.  Bernard  (962)  are  still  in  existence.  After  the  death 
of  Charlemagne,  the  larger  hospitals  began  to  decline  through  sub- 
division or  loss  of  revenue  and,  at  this  period,  we  find  the  monaa- 
teries,  such  as  those  of  the  Benedictine  order  at  Cluny,  Fulda  and 
elsewhere,  provided  with  private  infirmaries  and  "eleemosynary 
hospitals."  About  this  time,  also,  arose  the  various  Catholic 
hospital  orders  and  fraternities  for  looking  after  the  sick,  of  which 
the  earhest  were  the  Parabolani  who,  according  to  Gibbon,  were 
lirsl  organized  at  Alexandria  during  the  plague  of  Gallienus,  A.  D. 
253-268,  Parabolani  sought  out  the  sick,  not  unlike  the  monks 
of  St.  Bernard  today,  but  soon  exceeded  their  authority  and  wore 
jrradually  suppressed.  The  term  "sorority"  probably  comes  from 
Soror,  who  founded  the  hospital  Santa  Maria  della  Scala  at  Siena 
in  898.  Other  religious  orders  which  sprang  up  about  the  time  of 
the  Crusades  were  the  Alexians,  the  Antonines,  the  Beguins  and 
the  Hospitallers,  the  latter  comprising  the  followers  of  St.  Eliza- 
beth of  Hungary,  who  founded  two  hospitals  at  Eisenach  with  a 
third  on  the  Wartburg,  the  Sisters  of  St.  Catherine,  the  order  of 
St.  John  of  Jerusalem,  which  was  founded  when  the  Crusaders 
reached  the  Holy  City  in  1099  and  the  Teutonic  Order,  which 
was  started  in  a  field  hospital  outside  the  walls  of  Acre  and  was 
approved  by  Clement  HI  in  1191.  The  members  of  the  latter 
order  vowed  themselves  to  care  for  the  sick  and  to  build  a  hospital 
wherever  their  order  was  introduced,  and  played  a  great  part  in 
Germany  in  medieval  times,  eventually  dying  out  from  lack  of 
funds  in  the  fifteenth  century.  Similarly,  the  Order  of  St.  John 
of  Jerusalem  became  mei^ed  into  a  purely  military  order  and  de- 

'  Founded  as  a  xenodochium  under  loic  authority ;  given  over  to  the  elergy 
iiil30S. 

■F.  Keller:  BMiries  dee  KJoaters  St.  GaUen,  Zurich,  1844.  Cited  by 
Neubui^r. 
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dined  in  the  thirteenth  century.  Parallel  with  the  specialuation 
of  nursing  orders  during  the  Crusades,  however,  there  went  the 
great  medieval  hospital  movement  initiated  bj'  Pope  Innocent  III 
in  1198,  which  has  received  the  just  encomium  of  Virchow.  In 
1145,  Guy  of  Montpellier  opened  a  hospital  in  honor  of  the  Holy 
Ghost,  which  was  approved  by  the  Pope  in  1198,  he  himself  build- 
ing the  hospital  in  Rome  called  Santo  Spirito  in  Saasia  in  1204. 
The  example  of  the  Pontiff  was  soon  followed  all  over  Europe, 
with  the  result  that  nearly  every  city  had  its  Hospital  of  the  Holy 
Ghost,  and  it  became  the  ambition  of  many  a  prince  or  landgrave 
to  found  a  "xenodochium  pauperum,  debilium  et  infirmarum," 
Virchow,  in  his  essay  on  the  hospitals  of  the  Middle  Ages,'  gives  a 
remarkable  catalogue  of  these  institutions  in  155  German  cities. 
Many  of  these  were,  of  course,  merely  first  aid  and  nursing  stations 
of  the  charitable  order  of  Teutonic  knights,  but  Virchow's  list 
shows  the  definite  social  character  of  the  movement.  In  Rome, 
says  Walsh,  there  were  four  city  hospitals  in  the  eleventh  century, 
sixin  the  twelfth,  ten  in  the  thirteenth.  Another  circumstance  which 
vastly  aided  the  city  hospital  movement  was  the  immense  spread 
of  leprosy  in  the  Middle  Ages.  Already  known  to  the  ancient 
Hebrews,  Greeks  and  Romans,  this  disease  b^^n  to  appear  in 
Northern  Europe  in  the  sixth  and  seventh  centuries  A.  D.,  and  its 
spread  in  connection  with  the  Crusades  was  appaUing,  reaching  its 
full  height  in  the  thirteenth  century.  The  leper,  wandering  abroad, 
an  outcast  from  human  society,  condemned  to  civil  death  by 
medical  inspection  {Lepraschau),  living  apart  in  huts  in  the  open 
field,  giving  warning  of  his  approach  by  horn  or  bell,  became  a 
common  figure,  and  the  subject  of  frequent  reference  in  the 
chronicles  and  romances  of  the  period,  such  as  Der  arme  Heinrich 
of  Hartniann  von  Aue,'  the  Frauendienst  of  Ulrich  von  Lichten- 
stein,'  the  (irandes  Chroniques  de  France,*  or  the  unforgetable 
passage  in  the  LUnebuTger  Chronik,  which  Heine  paraphrased: 


130. 

'  In  this  popticftl  romaneo  of  the  thirteenth  century,  "poor  Henry,"  th« 
hero,  joumi'yji  to  Montjirllier  and  Salerno  to  be  cured  of  leprosy. 

'  The  FTaucrulicniil  given  a  ludicrous  ridelight  on  the  excesses  of  chiv- 
alry, the  leper  rjiinode  representing  the  henpecked  hero  as  consorting  with 
lepers  to  jj'fttify  the  caprieesi  of  his  exacting  "lady." 

*  Swinburne's  [XK>m  of  Tkr  Lrprr,  filled  with  the  fantastic  f  rau«ndt«tMt 
spirit  of  the  Middle  Ari-s,  is  based  upon  an  episode  in  this  chronicle,  altbou^ 
the  alln^ed  citation  in  old  FrMicb  at  the  end  of  the  poem  was  written  by  tae 
poet  himself. 
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Leper  hospitalB  were  already  mentioned  by  Gregory  of  Toure 
(drca  560)  and,  as  leprosy  spread  far  and  wide,  the  advantage  of 
these  retreats  for  purposes  of  segregation  became  apparent  and 
they  turned  out  to  be  a  potent  factor  in  the  eventual  stamping  out 
of  the  disease.  The  number  of  these  lazar-houses  (leprodochia  or 
leprosoria),  as  they  were  then  called,  was  extraordinary.  There 
were  some  220  in  England  and  Scotland  and  2000  in  France  alone.* 
Virchow,  in  his  wonderful  study  of  leprosy  in  the  Middle  Ages,  has 
hsted  and  described,  with  his  usual  patient  fidelity,  an  amazing 
number  of  these  leper  hospitals  in  all  the  Germanic  cities  of  the 
thirteenth  and  fourteenth  centuries,'  and,  while  in  all  the  medieval 
hospitals  care  was  confined  to  nursing  and  seclusion,  with  absolute 
neglect  of  treatment,  it  is  clear,  from  his  thoroughgoii^  narrative, 
that  the  building  of  the  leprosoria  represented  a  great  social  and 
hygienic  movement,  a  wave  of  genuine  prophylaxis  as  well  as  of 
human  charity.  BUlings  characterizes  the  true  spirit  of  the  hos- 
pital movement  of  the  Middle  Ages  in  the  following  language: 

When  the  medieval  priest  establiEhed  in  each  great  city  of  F'rance  a 
H6t«I  Dieu,  a  place  for  God's  hoapitality,  it  v/aa  in  the  int«reata  of  charity  as 
he  understood  it,  including  both  the  helping  of  the  sick  poor  and  the  affording 
to  those  who  were  neither  sick  nor  poor  an  opportunity  and  a  Blimulus  to  help 
their  fellow  men;  and  doubtless  the  cause  of  humanity  and  religion  was  ad- 
vanced more  by  the  effect  on  the  givers  than  on  the  receivers.' 

About  the  beginning  of  the  thirteenth  century,  the  hospitals 
began  to  pass,  without  friction  and  by  mutual  agreement,  from  the 
hands  of  the  ecclesiastic  authorities  into  those  of  the  municipality. 
By  this  time  there  were  many  splendid  city  hospitals,  Uke  the 
H6tel  Dieu  or  the  Santo  Spirito,  and  hospital  construction  at- 
tained its  height  in  the  fifteenth  century. 

Prominent  English  hospitals  of  the  medieval  period  were  the  Honpital 

Ht.  Oregorj-p  founded  by  Archbishop  Lanfranc  in  10&4;  St.  Bartholomew's, 
founded  in  1137  by  Rahere,  a  jester,  who  joined  a  retigious  order  and  obtained 
a  grant  of  land  from  Henry  1  about  1123;  the  Holy  Cross  Hospital  at  Winches- 
ter, founded  1132;  St,  Marj-'a  Hospital,  founded  in  London  in  1197;  and  Bt. 
Thomas's  Hospital,  founded  by  Peter,  Bishop  of  Winchester,  in  1215  and  re- 
built in  1693. 


'  Heinrich  Heine:  "Cestandnisse"  (Sammtl.  Werke,  Cotta  ed.,  Lcipx., 
X.  241,  242). 

'  See  P.  H.  Denifle:  La  desolation  des  ^glises,  monastdres  et  hApitaiu 
pendant  la  guerre  dc  cent  ana.    Paris,  1897. 

'  R.  Virchow:  "Zur  Geschichte  des  Aussatzes  und  der  Spit&ler,"  Arch. 
f.  path.  Anat.  (etc.),  Bert.,  1860,  xviii,  138;  273;  xix,  43;  1861,  wt,  166. 

'  J.  S.  Billings:  "Description  of  the  Johns  Hopkins  Hospital,"  Baltimore, 
iseo,  p.  48. 
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Few  reflect  that  the  great  struggles  for  commerciiil  stipremacy 
and  sea  power,  beginning  with  the  Middle  Ages,  and  lasting  for 
nine  centuries  (during  which  time  the  centers  of  trade  shifted  suc- 
cessively from  Venice  to  Lisbon,  Amaterdam  and  London),  were 
'  lai^ely  concerned  with  the  enormous  profits  derived  from  the 
drug-trade. 

The  rise  of  the  naval  power  of  the  Venetian  Republic  (820-1517)  b^sn 
with  the  lucrative  Mediterranean  transport  service  necessitated  by  the  Crvr 
nadcfl  (1096-1272).  The  influencee  of  Arabic  phannacy,  and  actual  contact 
of  the  Crusadere  with  their  Moslem  foes,  greatly  enh^ced  the  value  of  far 
Eastern  drURs.  The  records  of  the  custom-house  at  the  port  of  Acre  (1191- 
12911.  and  the  later  narrative  of  Marino  Sanuto,  show  a  hvely  traffic  in  aloes, 
benzoin,  camphor,  cinnamon,  cloves,  cubebs,  ginser,  mace,  musk,  nard,  nut- 
mefp,  opium,  pepper  and  rhubarb  (Tachirch).  ^Isamo,  spices,  dyes,  resins, 
rare  woods  and  drugs  had  much  to  do  with  the  struRgles  of  the  Venetians  with 
the  Genoese  and  the  Turks,  culminalin);  in  the  battle  of  Lepanto  (1571).  The 
defeat  of  the  Geneose  in  the  sca-Hght  olT  Chioggia  (1380)  marks  the  height  of 
Venetian  supremacy.  The  tall  of  Constantinople  (1453)  marred  much  of  the 
Eastern  and  Pigyptian  trade  and  the  hi^  cost  of  pepper  and  other  condiments 
gave  an  incentive  to  the  Portuguese  navigators.  When  VascodaGama  doubled 
the  Cape  and  sailed  into  Calicut  (May  20,  14981,  the  doom  of  Venetian  com- 
merce was  sealed.  Priuli,  in  his  diary,  records  the  gloom  which  fell  upon  the 
Kialto  when  it  became  known  that  Portuguese  carricks,  laden  with  spices, 
were  in  the  harbor  of  Lisbon.  For  the  next  hundred  years,  the  center  of  the 
drug  trade  was  to  be  in  the  Portuguese  capital.' 

In  studying  the  cultural  phases  of  medicine,  there  is  no  docu- 
mentation 80  effective  or  instructive  as  the  graphic,  and  for  a  period 
so  remote  and  well-nigh  inaccessible  to  modem  comprehension  as 
the  Middle  Ages,  the  great  cathedrals,  with  their  stained  glass 
windows,  the  liturgies,  Books  of  Hours  and  illuminated  missals, 
the  chansons  and  epics,  the  miracle  plays  and  moralities  furnish  us 
the  shortest  path  to  such  comprehension.  Perhaps  the  best  side- 
lights upon  earlier  medieval  medicine  that  we  have  are  afforded 
in  the  miniature  paintings  which  illuminate  certain  manuscript 
codicra  of  Ihe  Salernitan  masters,  compiled  and  edited  by  Piero 
Giacosa  in  1901.^  One  of  these,  an  illustration  to  the  Turin  Codex 
of  Pliny's  Natural  History,  represents  an  imposing  interior,  show- 
ing three  ph>-sicians  with  features  of  unmistakably  Jewish  cast, 
clad  in  flowing  Oriental  robes  and  turbans,  in  professional  attend- 
ance upon  some  great  personage.  One  of  them  is  feeUng  the  pa- 
tient's pulse,  the  other  two  stand  in  grave  consultation,  while  their 


■See  Tachirch:  Phannakognosie,  Leipzig,  1910,  i,  095-702;  and  A.  W. 
Linton:  Jour.  Am.  Pharm.  Assoc.,  Phila.,  191fi,  v,  250-255. 

'  Piero  Giacosa:  "Magistri  Salernitani  nondum  editi."  one  vol.  and  atlas, 
Turin,  fratelli  Bocca,  1001.  A  nx^nt  Italian  album  of  similar  type  b:  G. 
Carbonelli  and  R.  Ravalini:  Comcnti  sopraalcunc  miniature  epittureitaliana 
a  Boggctio  medico,  Rome,  F.  Centenori,  1918.  It  is  made  up  of  miniaturea 
from  the  I'rbino  codices  in  the  Vatican,  the  Paris,  Vienna  and  Casanatense 
codices  of  the  Tacuinum  aanilitiU,  etc. 
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horses  champ  outside;  and  within,  long-haired  pages  in  doublet 
and  hose  remain  in  waiting;  or  converse  among  themselves.  An- 
other miniature  on  the  same  page  shows  a  nimiber  of  monks  in  a 
magic  circle,  exorcising  the  devil.  The  theurgic  therapy  of  medie- 
val times,  with  its  centric  feature  of  a  devil  for  each  disease  and  a 
particular  saint  to  cast  him  out,  was  a  crude  form  of  the  doctrine 
of  specificity.  In  the  many  pictures  of  exorcism  collected  by 
Charcot  and  Richer'  from  fifth  century  mosaics  and  miniatures 
down  to  set  paintings,  engravings  and  frescoes  by  Giotto,  Francesco 
Vanni,  Mezzasti,  Rubens  and  other  medieval  and  post^medieval 
artists,  the  devil  is  always  represented  in  full  sight,  in  the  act  of 
escaping  from  the  mouth  of  the  energumen.  A  cut  from  the 
Bolognese  Codex  of  the  Canon  of  Avicenna  shows  the  medieval 
physician,  in  gown  and  biretta,  lecturii^  to  his  students,  as  on 
the  title  page  of  the  Mellerstadt  Mundinus.  A  superb  miniature 
from  the  Turin  Codex  of  the  El  Ham  of  Rhazes  shows  a  Salemitan 
master  inspecting  urine  in  a  glass,  while  a  humble  looking  patient 
of  rustic  mien  stands  uncovered  before  him,  holding  the  urine 
basket  in  his  hand.  The  contrast  between  the  professional  gravity 
of  the  doctor's  face  and  the  pathetic  solemnity  of  his  mute,  en- 
during patient  is  one  of  the  cleverest  things  in  medieval  art. 
Uroscopy  or  water-casting  was,  in  fact,  a  favorite  theme  of  the 
painter  and  wood-engraver  down  to  the  beginning  of  the  eighteenth 
centurj',  and  the  accessories  in  these  representations  are  nearly 
always  the  same.  The  urinal  became  the  emblem  of  medical 
practice  in  the  Middle  Ages,  and  was  even  used  in  some  places  as 
a  sign-board  device  (Neuburger),  The  urine  was  always  contained 
in  a  characteristic  flask  of  Erlenmeyer  shape,  sometimes  graduated, 
and  this  flask  was  carried  in  an  osier  basket  with  lid  and  handle, 
looking  very  like  a  modem  champagne  bucket.  The  physician, 
of  whatever  period,  is  always  represented  as  inspecting  the  urine 
in  a  most  judicial  way,  often  holding  it  up  to  the  light  in  such  wise 
that  there  will  be  no  reflection  or  refraction  from  the  sun's  rays. 
Some  medieval  pictures  represent  the  physician  as  disdaining  to 
touch  the  Erlenmeyer  urinal  with  his  hands.  In  the  frontispiece 
of  Montagnana's  treatise  (1487),  for  instance,  two  Venetian  pages 
hold  up  the  urine  in  glasses  while  the  doctors,  in  gowns  and  skull- 
caps, inspect  it  and  comment  upon  it.  An  effective  miniature 
from  Avicenna,  in  Oiacosa's  collection,  shows  a  physician  in  office 
consultation  with  a  number  of  patients,  each  of  whom  stands  with 
his  osier  basket  in  his  hands  while  the  practitioner  descants  upon 
the  properties  of  each  individual  specimen  of  urine.  Sometimes 
the  urine  was  carried  to  the  physician  or  wise-woman  by  a  messen- 

>  J.  M.  Charcot  and  P.  Hicber:  Les  d^moDiaques  dans  I'art.    Paris,  1887. 
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ger,  the  diagnosis  being  thus  made  at  a  distance.  Aa  may  be 
imagined,  ofThaud  dif^oses  of  this  kind  were  a  favorite  imposture 
of  the  strolling  quacks,  who  reaped  a  rich  harvest  from  the  decep- 
tion. Another  miniature,  in  the  Bolognese  Codex  of  Avicenna, 
shows  us  the  front  of  an  apothecary's  shop,  with  the  apprentices 
braying  drugs  in  mortars,  a  physician  riding  by  on  horseback, 
the  medicine  jars  upon  the  shelves  being  labeled  with  Arabic  in- 
scriptions. The  cuts  around  the  border  represent  a  cold  bath  in  a 
running  torrent  of  water,  another  bath  of  a  quasi-social  character 
taken  by  several  persons  together  in  one  of  the  piscines  or  circular 
bathing  pools,  with  further  representations  of  cupping,  blood- 
letting and  the  exploration  of  a  chest  wound.  The  most  striking 
cuts  in  Giacosa's  collection,  however,  are  the  rude  pen  drawings 
from  the  Codex  of  Roland's  Sui^ry  jn  the  Biblioteca  Casanatense, 
representing  different  episodes  in  the  surgeon's  experience,  such  as 
the  diagnosis  of  a  fracture,  the  reduction  of  a  dislocation,  the  in- 
spection, widening,  or  suturing  of  a  wound,  the  withdrawal  of  an 
arrow,  the  setting  of  a  fracture  of  the  jaw  and  so  on.  These  pic- 
tures, crude  as  they  are,  will  decidedly  enhance  any  one's  opinion 
of  the  Salemitan  surgeons  and  must  be  seen  to  be  appreciated. 

The  nplendid  series  of  manuscript  pictures  published  by  Sudhoff  in  his 
recent  study  of  medieval  surgery  (19i4')  afford  us  a  unique  viaualkation  of  all 
phEiscs  of  surgical  practice  in  the  eleventh  to  fifteenth  centuries.  In  these, 
chosen  variously  from  the  Sloane  and  Ilarlcian  MSS.  (British  Museum),  the 
Ashmole  and  KawlinsoD  MSS.  (Oxford),  the  Marcian  Codex  (Venice),  we  see 
surgeons  cutting  for  hemorrhoids,  fistula  and  stricture,  reraovinn  nasal  polyps, 
opening  abscesses,  trephining,  removing  arrows,  bandaging,  cupping,  lettuii 
blood  and  applying  the  cautei^,  with  innumerable  scenes  of  consultation,  ana 
schematic  manikins  for  cauterization,  cupping,  venesection  and  zodiacal  prog- 
nosis. The  second  part  contains  many  illustrations  of  surgical  inBtruments, 
and  an  exhaustive  exegesis  of  hitherh)  unprinted  Latin  and  German  t«xt8, 
which  will  require  a  complete  recasting  ol^  the  literary  history  of  medieval 
surgery  by  future  historians.  This  is  by  far  the  most  considerabit)  contribu- 
tion to  the  history  and  graphics  of  medieval  sur|!Cry  which  haa  been  made 
since  the  time  of  Gurlt. 

Of  the  costume  and  personal  appearance  of  the  fourteenth  cen- 
tury surgeon  we  get  a  faint,  far-away  impression  from  the  illumi- 
nated picture  of  John  of  Arderne  in  the  Sloane  MS.,  representing 
the  blond-l>earded  Saxon  surgeon  in  gown,  cloak  and  cap,  seated 
in  a  throne-hke  chair,  in  the  act  of  demonstrating  his  mode  of  pro- 
cedure in  fistula;  and  from  the  miniature  frontispiece  in  Nicaise's 
edition  of  Mondeville  (1314),  representing  that  sharp-featured, 
gray-haired  ma.ster,  tall  and  slim,  in  a  purple  gown  of  clerical  cut, 
black  skull-cap,  red  stockings  and  slippered  feet,  reading  lectures 
with  uplifted  forefinger.    Thirteenth  century  practice  is  well  de- 

I  MitteUter 
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pict«l  in  tfar  Aitnafe  MS.  3»  m  ibe  BnSnui  5bMctr':  S^id- 
faoff  has  imnth-  jqaudatwi  »  namher  «  roofsihaikc  swzms  mint 
the  SlcMne  and  ctfatr  mnfin^  MSS.  nfrKvciiiac  pnbf-iakiiu^  mi 
other  features  at  AafoaasJ  Tht  Laod  MS.  cniex  ci  iialm  >l 
Dresden  (Db  93-93'i.  wioA  e  aMcned  to  the  wraod  faah'  of  tlip 
fifteenth  emtui  i .  axnaios  bcamifal  miiuiniTe?  iDuitntiiv  the 
blue,  ennine-bonlacd  muiTle  of  ifae  mnlienl  phv^a^^ui  d  nnk. 
details  of  nroBrafn-.  rnKSprtkn.  Twtal  irnmikiD.  pfepantkn  of 
drugs,  bednde  semes,  vhh  dimcal  and  anaiomic  d«iK«t?intiionK. 
shoning  that  the  fivinp  node  body  was  fcanetiiDe^  hnldh-  u^vt)  fnr 
didactic  purpoas  in  anatcniir  and  ohsietnc  iea<4uD|[.  Utese 
are  by  far  the  best  of  the  medical  ministurrs  in  point  of  artistie 
merit.  GiDes  de  CorbcO  sadriaed  the  fine  raiineot  and  outward 
display  of  the  medical  nlebnties  in  the  tuelhh  centui^-,  Petrarrfi 
ridiculed  the  fomteoitfa  century  physcians  for  their  rinf[»  on  the 
fingers,  tall  horses,  golden  spui^  gwgeous  (4otbes  and  ponipotts 
airs,  a  far  en-  from  a  passage  in  Saxo  Gnuniualicus  |I.  9V  vhieh 
describes  IQiig  Gnun  (disguised  as  a  Danish  p|]>-sirian  of  the 
twelfth  ceotury)  as  "diesBed  in  the  dirtiest  rags  be  could  find  and 
sitting  among  the  lowest  moiials  in  the  haO."  A  curious  obsequious- 
ness, the  bead  oo^ed,  in  sMTile  fashion,  on  one  side,  is  noticeable 
in  many  of  the  medieval  [Hctures  of  pfav'scians  and  surgeons.  The 
faces  in  all  these  iMctures  have  the  facile  wall-eyed  expression  which 
is  found  even  in  the  paintings  of  such  masters  as  Giotto.  Cimabue 
and  Lucas  Cranach,  and  which  seem  to  suggest  that  there  was  no 
self-revelation  in  the  workings  of  the  medieval  mind.  The  methnls 
of  the  medie^-al  arttsts  were  uiunistakably  objective,  as  in  Hol- 
bein's portraits,  or  the  life-like  representations  of  the  nude  liy  Jan 
van  Eyck  (St,  Bavo  altar  at  Ghent)  and  Pollajuolo.  In  this  con- 
nection we  may  mention  the  memorable  "Stultitia"  of  Giotto  in  the 
Chapel  of  the  Madonna  dell' Arena  at  Padua,  Ghirlandajo's  pictun- 
of  rhinophyma  in  the  Louvre  and  another  representation  of  the 
same  disease  by  the  younger  Holbein  in  the  Prado,  Turold,  a 
dwarf,  is  represented  in  the  Bayeux  Tapestr>'.  A  carved  figure 
of  a  woman,  high  up  on  one  of  the  flying  buttresses  of  the  north 
side  of  Rheims  Cathedral  (thirteenth  centurj'}  is  described  as 
strikingly  acromegalic  (Leonard  Mark*).    Charcot  found  the  facies 

'C.  Singer:    Proc.  Roy.  Soc.  Med.  (Hist.  Sect),  Lond,,  1S15,  ix,  29-42. 

>Sudhoff:  Artih.  f.  Geach.  d.  Med.,  Leipz.,  1915-15,  ix,  10;  203,  11  ill.: 
1916-17.  X,  71,  4  pi. 

•  All  the  pictures  in  the  two-volume  codex  have  been  handsomely  repro- 
duced by  E.  C.  van  Leersum  and  W.  Martin  in  "Miniaturen  der  latoinischni 
Galenos-HandBchriff,  Leyden,  1910.  This  unique  MS.  was  first  noticed  by 
Choulant. 

'  L.  Mark:  Lancet,  Lond.,  1914,  ii,  1413. 
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of  gloaso-tabial  hemispasm  in  a  mascaron  of  the  Santa  Maria 
Formosa  at  Venice. 

In  the  fifteenth  century,  there  wert  numbers  of  pictures  painted 
representing  scenes  in  the  Mng-in  chamber.  These,  contrary  to 
modern  custom  and  sentiment,  are  usually  thronged  with  figures 
plying  various  avocations  about  the  sick-room  and  some  of  them 
frankly  represent  the  act  and  moment  of  deUvery.  In  the  fore- 
ground of  each  there  is  the  inevitable  nursemaid  in  the  act  of 
washing  the  newborn  infant,  and,  from  some  of  these  pictures,  we 


r^/^- 


m^m 


The  Human  Foot  aa  a 
le   FcrdinaniJeum  at   Int 
Wophcnstubc  in  dor  Kunat"  [Stuttgart,  1904). 


,  Mullerheim'a  "Die 


gather  the  curious  fact  that,  in  the  Middle  Ages,  the  sensitive 
naked  foot  was  used  as  a  sort  of  clinical  themiometor.  In  a  fresco 
of  Luini's,  in  the  Brera  Gallery  at  Milan,  the  nursemaid  is  dipping 
her  hand  into  the  basin  to  ascertain  if  the  water  is  too  hot  or  too 
cold  for  the  infant.  In  most  of  the  pictures,  however,  a  wooden 
tub  is  used,  and  in  quite  a  number,  notably  in  those  representing 
the  "Birth  of  the  \'ii^in,"  by  the  elder  Holbein  (Augsburg  Gal- 
lery), Bemhard  Strigel  (Berlin  GallerjO,  and  Bartholomaus  Zeit- 
blom   (Augsburg  and  Sigmaringen  Galleries),   particularly  in  a 
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"Wocheftstube"  of  an  unknown  Tyroleae  artist  in  the  Ferdinan- 
deum  at  Innsbruck,  the  nursemaid  is  represented,  like  the  High- 
land laundresses  in  Waverley,  with  "kilted  kirtle,"  her  bare  feet 
testing  the  temperature  of  the  water  in  the  tub.  The  different 
methods  of  investing  an  infant  in  its  swaddling  clothes  are  strik- 
ingly shown  in  the  bas-re- 
lief figures  in  glazed  clay  by 
Andrea  della  Robbia  in  the 
li^gia  of  the  Spedale  degli 
Innocenti  at  Florence.' 

Another  important  fact 
which  is  brought  out  in  the 
fifteenth  century  pictures 
is  that  the  use  of  specta- 
cles had  by  this  time  be- 
come quite  conunon. 

The  discovery  of  spectacle- 
lenses  has  been  variously  at- 
tributed to  the  Chmeae,  to  the 
Romans  and  to  Roger  Bacon. 
The  only  authentic  reference  is 
Pliny's  statement  that  Nero 
looked  at  the  gladiators  through 
an  emerald  (smaragd),  which 
Lessi  ng  discussed  at  great  length 
in  his  "Antiquarian  Letters," 
and  which,  at  b^t,  can  be  con- 
atrued  only  as  a  sort  of  loi^- 
nette.  Uttasbeeninferred  that 
spectacles  were  invented  about 
1285  from  the  following  data: 
An  inscription  on  a  tomb  in  the 
chapel  adjoining  the  church  of 
Santa  Maria  Maggiore  (Flor- 
ence) reads:  "Herelies  Salvino 
d'Aimato  degU  Armati,  of  Flor- 
ence, the  inventor  of  spectaclee. 
May  God  forgive  his  sins.  He 
died  A.  D.  1317."'    Id  the  dictionary  of  the  Florentine  Academy  (1729) 


Bas-relief  of  Bambino  in  dazed  clay  in 
the  Foundling  Asylum  at  Florence,  by 
Andrea  della  Robbia  (1437-1525),  showing 
method  of  swaddling  infants.  From  Dr. 
Robert  Miillerheim's  "Die  Wochenstube  in 
der  Kunst"  (Stutt#^,  1904). 


'  Those  who  wish  to  study  the  relation  of  the  fine  arts  to  early  obetetrics 
will  find  all  the  pictures  in  Witkowski's  Hisloire  des  accouchements,  Paris, 
1887.  and  in  Robert  Miillerheim's  Die  WochenattAe  in  der  Kumt,  Stuttgart, 
1904. 

'  Through  the  courtpsy  of  Hon.  Leo  J.  Keena,  U.  S.  Consul  at  Florence, 
I  am  informed  that  the  tombstone  of  Salvino  degli  Armati,  which  was  origi- 
nally over  his  remains  in  the  cloister  adjoining  the  church  of  Santa  Maria 
Maggiore  in  Florence,  was  removed,  with  a  portrait-monument,  from  his 
grave,  and  placed  in  the  chapel  of  the  Virgin  Mary,  on  the  right  side  of  the 
church,  for  preservation.    The  inscription,  as  verified,  reads: 

QUI  DIACE  SALVINO  DURMATO  DEGLI  ARMATI 
DI  FIRENZE,  INVENTOR  DEGLI  OCCHIALI 
DID  GLI  PERDONI  LE  PECCATA 
ANNO  D.  MCCCXVII. 
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sub  voce  "occhiali"  {Bpectocles).  that  Giordano  da  Rivalto  (1311),  a  monk 
of  IHna,  stated,  in  u  sermon  of  February  23,  1305,  that  spectacles  httd  been  in- 
vented less  than  twenty  years  before  and  that  he  himself  hod  seen  and  con- 
versed with  the  inventor,  who  was  cither  Salvino  d'Armato  or  the  Dominican 
monk,  Alcssandro  delta  Spina,  who  died  in  1313.  A  manuscript  of  1289,  by 
Sandro  di  Pifozw,  published  by  Redi  in  1548,  mentions  spectacles  as  of  recent 
invention.  Bernard  dc  Gordon  first  referred  to  thern,  about  1305,  as  "oculus 
berellinus,"  because  they  were  ori^cinatly  made  from  a  emoky  stone  (bcriUus), 
whence  the  German  liriUen  iParUUii)  and  the  French  bcsiftfa  (bericles).  Ar- 
nold of  Villiuiova  terms  them  "vitrca  vocata  conspicilia,'*  and  Gu^'  dc  Chauliac, 
in  his  Chinirgia  Mafpa  (1363).  recommends  them,  if  coUyria  fail.  They  were 
also  mentioned  by  Savonarola,  in  the  Morganle  Moj/giore  of  Pulci,  and  in  many 
other  Italian  nritinics  of  the  period  (GreefF).  Dunn^  the  fourteenth  and  fif- 
teenth centuries,  spectaeles  consisted  of  convex  lenses  m  heavy  unsightly  frames 
which  were  sold  at  an  uncommonly  high  price.  They  figure  aa  a  detail  in 
Jan  van  Eyek'e  Madonna  at  Bruges  in  the  hand  of  the  donor,  Georg  van  der 
Pale;  in  Ghirlanduio's  Saint  Jerome  in  the  church  of  Ognissanti  at  Florence, 
in  a  woodcut  of  the  book-worm  in  Sebastian  Brand's  Narrenschiff  (1494); 
in  Martin  Sehongauer's  engravini:  of  the  Death  of  Mary;  in  the  decorations 
of  the  altar  of  St.  Jacob's  Church  at  Rothenburg  an  der  Tauber;  and  in  a 
colored  picture  in  a  manuscript  in  the  University  Library  at  Prague,  repre- 
senting the  investiture  of  the  Elector  of  Brandenburg  (1417).  In  the  fast, 
they  give  the  wearer  the  appearance  of  a  Chinese  mandarin.  The  earliest 
known  pairs  of  spectacles,  consisting  of  two  large  circular  lenses  connected  by 
a  nosc4)ridge  of  pince  nez  pattern,  one  pair  the  property  of  the  Renaissance 
humanist,  Willibald  Pirkheimer  (HTO-LSSO),  are  now  on  exhibition  in  Nurem- 
berg Museum  and  the  Wartburg.'  The  earliest  books  on  spectacles  were  the 
Uso  (k  Ion  aiilouM  of  Benito  Dai:a  de  Valdes  (Seville,  1623),  a  French  version  of 
which  WB3  printed  bv  G.  Albertotti  in  1892,  and  L'occhiale  alVocckio  by  Carlo 
Antonio  Manzini  (bologna,  1660).  The  first  is  illustrated— has  tables  for 
sights  testing,  and  recommends  spectacles  in  those  operated  for  cataract. 

During  the  Middle  Ages,  European  hiimaQity  was  plagued  with 
epidemic  diseases  as  never  before  or  since,  and  these  were  vaiiously 
attributed  to  conieta  and  other  astral  influences,  to  storms,  the 
failure  of  crops,  famines,  the  sinking  of  mountains,  the  effects  of 
drought,  or  inundation,  swarms  of  insects,  [wisoning  of  wells  by  the 
Jews,  and  other  absurd  causes.  The  real  predisposing  factors 
were  the  crowded  condition  and  bad  sanitation  of  the  walled 
medieval  towns,  the  squalor,  misrule  and  gross  immorality  oc- 
casioned by  the  many  wars,  by  the  fact  that  Europe  was  overrun 
with  wandering  soldiers,  students  and  other  vagabond  characters, 
and  by  the  general  superstition,  ignorance  and  uncleanhness  of  the 
masses,  who,  even  in  their  bath-houses,  were  crowded  together  in 
one  common  compartment,  sometimes  with  the  sexes  commingled. 

In  the  Middle  Ages,  il  wah  customarv  to  regard  eight  diseases  as  con- 
tagiouN,  in  accortlance  with  the  pseiido-Salernitan  verse  cited  by  Bernard  de 
Gordon  (i;tfl7),  the  idea  of  which  derives  from  RhazeR  (Singer): 
FehriB  acuta,  ptisis,  pcdicon,  scabies,  saeer  ignis, 
Antrax,   lippn,   lepra  nobis   eontagia  praestant. 

'Sec  R.  Grceff:  Die  tSlKslcn  urn  irhaltenrn  liriUen.  in  Arch,  f.  Augenh., 
Wiesbaden.  1012.  Ixxii,  44-51;  also  his  artielce  in  Ztschr  f.  ophthal.  Optikr 
Berl.,  1913-14,  i,  ii,  46,  77. 
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In  aa  ordinance  of  the  city  of  Basel  (1350),  in  the  Pesl  Regiment  of  Hans 
Wircker  (1450)  and  in  the  Tradatuha  de  regimine  sanilatie  of  Siegmund 
Abich  of  Prague  {I4S4')  these  eight  diseaBes,  in  Sudhofl's  interpretation,  coi^ 
respond  with  the  above  as  bubonic  plague,  phthi»iH,  epilepsy,  scabies,  erysipe- 
las, anthrax,  trachoma,  leprosy,  and  those  suffering  from  them  were  not  per- 
mitted to  enter  cities,  or  were  isolated,  if  in  cities,  or  driven  from  them,  and 
not  permitted  to  sell  articles  of  food  and  drink.  Of  these  eight  diseases, 
scabies  and  lepra  were  ofttimes  syphilis.  The  notion  of  epilepsy  as  contagious 
sprang,  Sudhoff  thinks,  from  the  ancient  Assyro-Babylonian  concept  of  seizure 
by  demons  (sibtu),  the  tra^^  (amtaipum)  of  the  Greek  papyri  of  77-350  A.  D., 
as  applied  to  the  "sacred  disease"  (Jwi  riaos)  of  the  Hippocratic  canon. 

The  earhest  of  the  g^eat  medieval  pandemics  were  the  leprosy,  Saint 
Anthony's  fire  or  ergotism  (857"),  scurvy  (1218'),  influenza,  the  "Dancing 
Mania"  (epidemic  chorea),  sweating  sickness  and  plica  Polonica  (1287);  the 
most  formidable  were  the  Black  Death  and  syphilis.  Of  the  former,  leprosy, 
scurvy  and  influenza  were  either  introduced  or  spread  by  the  Crusades. 
Chorea  (dancing  mania)  was  probably  the  result  of  physical  degeneracy  plus 
fanatical  religious  enthusiasm,  and  acquired  the  name  of  St.  Vitus's  dance 
from  the  processions  of  dancing  patients  in  the  Strasabure  epidemic  of  1418, 
who  proceeded  in  this  wise  to  the  chapel  of  St.  Vitas  in  ZaDern  for  treatment. 
Plica  Polonica,  the  unsightlv  disease  of  matted  hair,  was  introduced  into 
Poland  by  the  Mongol  invatsion  (1287).  In  a  passage  in  the  Codex  Lat.  25060 
of  the  City  Library  of  Munich  (pp.  54-55),  exhumed  by  SudholT.  a  diphtheria 
epidemic  of  1492  is  described  by  the  Nuremberg  city  physician,  Hartmann 
Schedel.*  Ergotism,  variously  known  as  i^i»  sacer,  ignis  ir\femali»,  or  St. 
Anthony's  fire,'  was  ott«n  as  not  erysipelas,  but  usually  a  characteristic  dis- 
ease of  the  Middle  Ages,  due  to  the  formation  of  the  fungus  Clainceps  purpurea 
in  spur-shaped  masses  upon  rye,  the  common  bread-staple  of  the  poorer  classes. 
The  first  allusion  to  it  occurs  in  the  Annals  of  the  Convent  at  Xanten,  near  the 
Rhine,  of  date  about  857,  and,  even  in  thLs  brief  paragraph,  reference  is  already 
made  to  Its  gangrenous  character  and  the  eventual  dropping  off  of  the  Ilmra 
from  mortification.  Later  French  epidemics  occurred  in  944,  957,  1039,  1089, 
1096  and  U29,  which  were  described,  in  the  chronicles  of  the  time,  by  Fro- 
doard,  Felibien  and  Siegbert,  The  disease  usually  b^;an  with  sensations  of 
extreme  coldness  in  the  affected  part,  followed  by  intense  burning  pains;  or 
else  a  crop  of  blisters  broke  out,  the  limb  becoming  livid,  foul  and  putrescent, 
and  eventually  dropping  off:  in  either  case,  after  causing  great  suffering  in  the 

'  Peter  Ochs:  Gcschichte  der  Stadt  und  Landschaft  Basel,  Basel,  1792, 
pp.  4S2-453.  Cited  by  Sudhoft  (Wien.  med,  Wochenschr.,  1913,  Ixiii,  3077- 
3081,  and  Arch,  f,  Gesch.  d,  Med.,  Leipz.,  1912-13,  vi,  454;  1914-15,  viii,  188; 
220).  In  a  fourteenth  century  pest-tract  of  Magister  Henricus  of  Prague, 
unearthed  hy  Sudhoff  (Arch.  t.  Gesch.  d.  Med.,  Leipzig,  1913-14,  vii,  81-89), 
the  eight  diseases  "qui  tran»eur>l  de  hominibtis  in  homines"  are  reduced  to 
five,  viz.,  fevers,  pest,  leprosy,  epilepsy  and  catarrhs  (infiuenza  or  phthisis). 
These  "eight  diseases"  are  highly  significant  on  account  of  the  prophylactic 
measures  indicated. 

'  Mezeray,  in  his  history  of  France,  describes  the  epidemic  of  944  and  1090, 
to  the  latter  of  which  he  gave  the  name  St.  Anthony's  fire. 

'  First  described  by  Jacques  de  Vitry  as  ravaging  the  army  of  the  Crusad- 
ers before  Damietta  (Collect.  Ouizot,  liv,  iii,  5  351)  and  by  Joinville  in  his 
Histoire  de  St.-Loys,  Paris,  1617,  121. 

'Sudhoff:  Arch,  f,  Gesch,  d,  Med.,  Leipz.,  1912-13,  vj,  121-126, 

'The  name  St,  Anthony's  fire  was  first  used  by  the  French  historian 
Mezeray,  in  speaking  of  the  epidemic  of  1090,  The  Order  of  St,  Anthony 
for  the  care  of  the  suffererB  was  founded  in  1093,  St.  Martial,  St.  Genevieve 
and  St.  Benedict  were  also  regarded  as  patron  saints  of  ergotism,  a  fuller  ac- 
count of  which  may  be  found  in  the  valuable  historic  monograph  of  Edvard 
Ehlers.  See,  also,  the  paper  of  Dr.  Robert  Fletcher  in  Bristol  Med.-Chir. 
Jour.,  Dec.,  1912,  295-315. 
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unfortunate  victim.  Recoveiy  commonly  followed  the  lose  of  a  lirob  andj  bj^ 
some  cruel  sport  of  fate,  patients  sometimes  survived  aft«r  losing  all  lotD- 
limbs.  When  the  gangrene  attacked  the  viscera,  however,  it  was  speedily 
fatal.  In  the  different  chronicles,  true  ei^tism  was  undoubtedly  confused 
with  erysipelas,  Kangrene,  and  bubonic  pl^ue,  and  the  so-called  mal  da  or- 
derUa  was  probably  the  latter  disease.  The  convulsive  form  of  ergotima, 
which  Croo^ shank  beUeves  to  have  been  a  mode  of  influenza,  did  not  appear 
until  a  later  period. 

During  the  ninth  to  the  twelfth  centuries,  there  were  many  pra)[ers,  con- 
jurations, chajma  and  amulets  against  a  strange  periodic  affection,  wluch,  from 
its  recurrence  in  "ei-i!  years,"  was  called  Maium  Maiannum.     It  was  a  so- 


pi)(inous  carbuncular  or  gangrenous  eruption,  often  affecting  the  jaws  of  man 
or  animals,  and  possibly  glanders  or  anthrax.* 

The  Black  Death,  which  caused  the  unprecedented  mortality 
of  one-fourth  of  the  population  of  the  earth  (over  sixty  millions 
of  human  beings),  appeared  in  Europe  about  1348,  after  devastat- 
ing Asia  and  Africa.  From  a  focus  in  the  Crimea,  it  spread,  via 
Turkey,  Greece  and  Italy,  northward  and  westward  over  the  whole 
of  Europe,  again  attacking  it  from  a  second  focus  by  way  of  lower 
Austria.  It  broke  out  anew,  at  intervals,  up  to  the  end  of  the 
seventeenth  century.  Sweeping  everything  before  it,  this  terrible 
plague  brought  panic  and  confusion  in  its  train  and  broke  down 
all  restrictions  of  morality,  decency  and  humanity.  Parents,  chil- 
dren and  lifelong  friends  forsook  one  another,  every  one  striv- 
ing to  save  only  himself  and  to  come  ofT  with  a  whole  skin.  Some 
took  to  vessels  in  the  open  sea  only  to  find  that  the  pestilence  was 
hot  upon  them;  some  prayed  and  fasted  in  sanctuaries,  others 
gave  themselves  up  to  unbridled  indulgence  or,  as  in  the  Decameron 
of  Boccaccio,  one  of  the  most  graphic  accounts  of  the  plague  of 
1348,  fled  the  country  to  idle  away  their  time  in  some  safe  retreat; 
others  lapsed  into  sullen  indifference  and  despair.  The  dead  were 
hurled  pell-mell  into  huge  pits,  hastily  dug  for  the  purpose,  and 
putrefying  bodies  lay  about  everywhere  in  the  houses  and  streets. 
"Shrift  there  was  none;  churches  and  chapels  were  open,  but 
neither  priests  nor  penitents  entered — aU  went  to  the  charnel- 
house.  The  sexton  and  the  physician  were  cast  into  the  same  deep 
and  wide  grave;  the  testator  and  hia  heirs  and  executors  were 
hurled  from  the  same  cart  into  the  same  hole  together."'  In  short, 
the  Black  Death,  with  its  dark  stains  upon  the  skin,  its  hemorrhages 
and  gangrenous  destruction  of  the  lungs,  its  paralyzing  effect  upon 
mind  and  body,  was,  in  the  giim  phrase  of  the  Italians,  the  Tm>r~ 
talega  grande  ("the  great  mortality"),  a  veritable  sign  and  symbol 
of  the  King  of  Terrors.  The  axillarj-  and  inguinal,  with  the  pul- 
monary lesions,  would  make  it  identical  with  modem  Oriental 

•  See  M.  Hofler:  Janus,  Amst.,  1909,  xix,  512-520. 

'  Cited  from  an  old  writer  of  the  period  by  Dr.  Robert  Fletcher,  in  bis 
"Tragedy  of  the  Great  Plague  of  Milan,"  Johns  Hopkins  Hosp.  Bull..  189S, 
ix,  176. 
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plague.  It  was  ably  described  by  Guy  de  Chauliac  {"transgressio 
de  moTtdlUate")  Boccaccio  and  Simon  de  Covino.  The  epidemic 
of  1382  was  described  in  close  detail  in  the  De  peate  of  Chalin  de 
Vinario.  The  epidemic  had  at  least  this  good  effect,  that  it  led 
the  Venetian  Republic  to  appoint  three  guardians  of  public  health 
(1348),  to  exclude  infected  and  suspected  ships  (1374),  and  to  make 
the  first  quarantine  of  infected  areas  (1403),  so  called  because 
travelers  from  the  Levant  were  isolated  in  a  detention  hospital  for 
forty  days  (quarania  giomi).  This  forty  days'  quarantine  was 
first  practised  by  Marseilles  (1383).  Ragusa  first  practised  de- 
tention for  a  month  (1377).  The  Ireniina  gradually  became  a 
quarantina.  The  first  lazaretto  or  detention  station  was  estab- 
lished at  Pisa,  near  the  church  of  San  Lazzaro,  in  1464.'  In  other 
cities,  there  were  plague  ordinances  and  private  personal  direc- 
tions (PesUchriflen),  pesthouses  and  other  hygienic  improvements. 

One  of  the  earliest  of  the  pest-tracts  was  that  of  John  of  Burgundy  or 
Johannes  ad  Barbam  (1365),  who  was  identical  with  Sir  John  Mandeville. 
This  MS.  of  Bearded  John,  which  was  widely  duplicated,  translatad  and  copied, 
is  astrologic  in  tendency.  Plague  is  held  to  be  the  etFect  of  miasma  or  cor- 
rupt vapora  upon  the  humoral  complexion  of  the  patient,  the  pestilence  enter' 
iog  as  an  evil  emanation  through  the  pores  of  the  skin  and  traveling  thence  to 
the  heart,  the  liver  and  the  brain.  To  combat  this,  bathing  was  interdicted, 
lest  the  pores  of  the  ^in  be  opened,  light  diet,  acid  fruits  and  drinks,  and 
especially  liberal  potations  of  vinegar,  were  recommended,  the  air  of  rooms 
was  punlied  by  burning  juniper  branches  or  throwing  powders  on  live  coals 
for  the  patients'  inhalation;  aromatic  drugs  were  exhibited  internally  and  car- 
ried in  the  hand  mixed  with  resin  or  amber  (jjomutn  amhre),  and,  if  the  disease 
supervened,  phlebotomy  was  the  therapeutic  sheet-anchor.  Blood  wa.>i  let 
from  the  superficial  vein  corresponding  to  the  particular  part  alTected  and  its 
emunctory  or  excretory  channel.  As  tune  went  on,  vinegar  acquired  a  promi- 
nent status  in  the  pest-tracts  as  an  antiseptic  measure.' 

The  other  great  scourge  of  the  Middle  Ages  was  ^philis, 
which  was  supposed  to  have  first  appeared  in  epidemic  form  at  the 
siege  of  Naples  in  1495,  and  to  have  been  communicated  to  the 
French  invaders  by  the  Spanish  occupants,  who  got  it  (authorities 
conjecture)  from  Columbus's  sailors,  a  visitation  from  the  New 
World.  That  sporadic  syphilis  existed  in  antiquity  and  even  in 
prehistoric  times  is  quite  within  the  range  of  probability.  The 
supposed  Neapolitan  epidemic  of  1495-96,  Sudhoff  holds  to  have 
been  an  outbreak  of  typhoid  or  paratyphoid  infection.*    If  Col- 

'  D.  Barduzzi:   Riv.  di  storia  crit.  d.  sc.  med.,  Siena,  1919,  x,  167. 

»D.  W.  Singer:  Proc.  Rov.  Soc.  Med.,  Sect.  Hist.  Med.,  London,  1916, 
ix,  159-212.  See  also,  Sudhotf :  Peatschriften  aus  den  ersten  1.50  Jahrcn  nacb 
der  Epidemic  des  "schwarzen  Todes  "  1348  (Arch.  f.  Gesch.  d.  Med.  ,LeIpz., 
1910-18,  iv-ri,  posrim);  and  G.  Sticker:  Die  Pest  (Giessen,  1908-10). 

*  In  confirmation  of  this,  G.  Sticker  cites  a  camp  epidemic  of  typhoid  at 
Louvain  and  Nymwegen  in  1635,  described  by  Diemerbroeck  (Oba.  et  curat. 
med.,  zxiv)  as  ''vulgariter/e&ria  gallica,  a  multis  etiam  morbus  gaUicua  appella- 
batur"  (Mitt.  z.  Gesch.  d.  Med.,  Leipz.,  1916,  xv,  77). 
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1496,  with  a  colored  print  of  a  syphilitic  by  Albrecht  Darer.     (Reprinted  at 
'■■-ibora  by  Johann  Froschauer.  1496.) 

}.  Ine  Eulogium,  &  poem  by  Sebastian  Brant,  printed  in  September, 
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umbian  in  origin,  malignant  syphilis  was  perhaps  the  usual  result 
of  the  contact  of  civilized  and  primitive  races,  as  in  the  "Black 
Lion"  of  the  Peninsular  Wars,  or  the  syphilis  of  Mexico,  Japan, 
and  the  South  Seas.  Syphilis  is  first  mentioned  in  the  following 
works,  recently  printed  in  facsimile  by  Professor  Karl  Sudhoff,' 

1.  The  Edict  againat  Blasphemen  {GoUeslAgUrer-Bdikt)  o(  Emperor  Maxi- 
milian I,  issued  August  7,  1495. 

2.  The  VaticimuTn  or  "aatroiosical  vision"  of  tbe  Frisian  poet-physician 
TheodoricuH  Ulseniiis  {Dietrich  Lelzen),  printed  at  NuremberK  August  1, 
1496,  with  a.  colored  print  of  a  syphilitic  "" '  '"  — '  '  ""^ —  -k ...  -. .  ■  .. 
Augsburg  by  Johann  Frmchauer.  1496.) 

3.  Tne  Eulogium,  a  poem  fcy  Sebas 

1496,  by  Joh.  Bergmann  von  Olpe  at  BaAel. 

4.  The  TraclatU4  de  pe»tiienliaii  Scorn  (Augsburg,  Hans  Scbauer,  October 
18,  1496),  and  Bin  hubacher  Traclat  vtm  dcm  (/rgprunj  dea  B6*en  Pratao» 
(Augsbut^,  Uana  Schauer,  December  17,  1496),  the  first  of  these  reprinted 
three  times  at  Nuremberg,  Cologne,  and  Leipzig  (1496),  and  tbe  latter  once 
at  Nuremberg  early  in  1497. 

5.  The  EnaTTotio  StUyrira,  a  poem  of  the  Veronese  patridao,  Giorgio 
,  Sommariva,  printed  at  Venire  in  December,  1496. 

6.  The  ConcUimn  breve  contra  malag  pustulas  <A  Konrad  Scbellig  (Schell- 
ing),  physician  to  the  Elector  Palatine  (printed  at  Heidelberg  in  1496). 

7.  Four  praycm,  one  toSl.  Minus  (Nuremberg,  1496),  one  to  St.  Dionynua 
(Nuremberg,  1496),  one  printed  at  Vienna,  1497,  and  one  in  low  German  of 

8.  A  letter  from  Barcelona  (1495)  by  Nicold  Scillacio  of  Mesnna,  printed 
in  his  Opuacuia,  March  9,  1496,  at  Pavia  showing  that,  in  June,  1495,  s^hilis 
had  broken  out  at  Barcelona,  simultaneously  with  the  Naples  epidemic,  and 
was  thought  to  have  come  from  France  [qui  nuper  ex  Gatiia  defiuxil  in  aiias 
natiimes). 

All  these  tracts  tend  lo  show,  Sudhoff  thinks,  that  syphilis  was  known  in 
Europe  before  the  siege  of  Naples,  since  the  name  of  the  disease  had  already  so 
many  different  synonyms  and  its  general  semeiol<^y  seems  to  have  been  defi- 
nitely outlined  as  early  as  1495. 

It  is  also  mentioned  before  the  year  1501  in  various  tracts  bv  Joseph 
Griinppek  (1496),  Niccol^  Leoniceno  (1497),  Johannes  Widmann  (1497),  Bar- 
tolomineo  Montagnana  (1498),  BartholonuEUs  Steber  (1498),  Simon  Piator 
(1500),  Martin  PoUieh  (1500),  and  Ga.<:paro  TorcUa  (ISOO"). 

TliP  first  rcfercni-c  to  the  supposed  West  Indian  origin  of  Byphilis  is  con- 
taine<l  in  a  work  of  Diaz  de  Isla  (Traclado  contra  cl  TitalSfrpcrtliTU)'),  written 
about  1510.  and  published  in  1539  and  1542,  in  which  the  disease  is  said  to  be 
described  as  an  al>fiolutt>ly  new  and  unhenrd-of  affection  in  Barcelona,  brought 
from  U;iyti  by  Columbas'  sailors  in  April.  1493.  Isla  is  one  of  the  rarest  of 
books,  and,  if  we  may  trust  current  accounts,  its  author  had  treated  sailors 
in  Columbus'  fleet  for  syphilis  before  they  landed  at  Palos,  also  it  is  said  that 
both  Moiiardes  and  Montcjo  speak  of  the  dL-iease  as  thca  prevalent  in  nearby 

'  Kju-1  Sudhoff:  Graphischc  und  typtmraphLschr  Eotlingc  der  Syphilis- 
litcralur,  Leipzig,  1912,  This  work  should  be  read  by  everj- one  who  wishes 
to  know  th(^  m<B<t  recent  views  of  the  subject  as  controlled  by  first-hand  in- 
vestigation (with  tyiKigraphic  and  photographic  reitroduction)  of  the  original 
tcxtj'  and  cificutnentH.  Sudhoff  has  continued  these  investigations  in  "Aus  der 
Frilhgcschichte  der  Sj-philis"  (Stud,  z.  Gesch.  d.  Met!.,  Hft,  9).  Leipzig,  1912. 

>  For  the  texL'i  of  German  tracts  on  svphilis  between  1495  and  1510,  see 
C.  H.  Fuchs:  Die  iiltpsten  Schriftsteller  uber  die  Lustseuche  in  DeutAChlaud 
(Cottingen,  1843).  For  bibliography  down  to  1899,  sec  J,  K.  Proksch;  Die 
Litteratiir  iiber  die  vcncrischen  Kraiikhcitcn,  4  v,,  Bonn,  1889-1900. 

'  For  the  text  of  Isla,  sec  Janus,  Amst.,  1901,  vi,  653:  1902,  vii,  31. 


sdbvGoOgIc 


THE   MEDIEVAL   PERIOD  183 

Seville,  where  a  special  hoapital  was  built  for  syphililics.  The  "Lucubratiun- 
cuk"  of  Leonhara  SchmaUH  (1518)  also  refers  to  the  West  Indian  origin  of  the 
disease  on  the  authority  of  sea-captains  of  the  period.  In  favor  of  the  West 
Inilian  hypothesis,  Hutchinson  contended  that,  if  transmissible  syphilis  existed 
in  Europe  before  1492,  it  would  have  been  mentioned  in  Chaucer  and  Boccac- 
cio, while  it  was  found  in  Haytj  and  San  Domingo  after  Columbus'  second 
voyage.  Virchow  maintained  that  the  caries  ai^ca  of  prehistoric  and  pre- 
Columbian  skulls  was  not  true  syphilis  but  either  identical  with  the  arthritis 
deformans  ( Hoklenfficht)  of  old  cave-bears,  or  else  caused  by  plants  and  insects, 
which  would  eliminate  the  question  of  prehistoric  syphilis  in  Europe.  Medieval 
svphilts  was  first  known  as  itudjranzoso,  morbus  Gauicas,  tnala  napolelana,  after 
tfic  supposititious  siege  of  Naples  (1495),  where  it  is  supposed  to  have  b(«n 
rommunicated  to  the  French  soldiers  under  Charles  VIII  by  the  Spanish 
inhabitants.  After  it  became  epidemic,  it  was  colled  the  Spanish,  Polish, 
German,  or  Turkish  "pocks,"  from  the  anxiety  of  the  different  nations  to  shift 
the  blame  upon  one  another.  Iwan  Bloch  has  attempted  to  prove  that  the 
evidences  of  mal/ranioso  in  the  cases  of  King  Wenzel,  the  chorister  of  Mainz 
(1473),  and  Peter  Martyr's  letter  (1488)  were  either  fabrications  or  foracrics. 
On  the  other  hand,  the  exhaustive  studies  recently  mode  by  Karl  SudhofI  show 
that,  in  the  GoUenlSslereredikl  of  Emperor  Maximilian  (August  7,  1495), 
mention  is  made  of  "maium  francKum,"  but  nothing  is  said  about  syphilis  in 
relation  to  the  siege  of  Naples.  According  to  Guicciardini,  there  was  no  actual 
siege  at  Naples,  since  Charles  VIll  passed  through  the  city  without  opposition 
on  February  21,  1495.  Furthermore,  in  moving:  homeward  through  Tuscanj;. 
the  troops  were  besieged  at  Novara  early  in  JiSy,  and  did  not  get  away  until 
October  lOth,  two  months  after  the  date  of  Maximilian's  Fkliet  (August  7th); 
yet  the  latter  shows  that  the  disease  v/an  well  known  in  Germany  in  July, 
while  the  actual  march  of  events  makes  it  clear  that  it  could  not  nave  been 
spread  about  by  wanderina  soldiery  until  long  after,  as  Sudhoff  shows.  Sud- 
hoff  also  gives  a  large  number  of  recipes  for  syphilis,  indicating  that,  far  from 
being  helpless  in  the  treatment  of  the  disease,  physicians  at  the  end  of  the  four- 
teenth century  were  already  prescribing  the  mercurial  inunctions  which  had 
been  used  as  far  back  as  the  twelfth  century  for  leprosy,  chronic  eczema,  and 
various  skin  eruptions.  A  special  ftroup  of  the  latter,  as  >[ielding  to  mercury, 
was,  Sudhofl  thinks,  an  endemic  spirochetosis,  in  all  probaDility  syphilis.'  Mer- 
cury is  first  referred  to  in  the  Ctrco  inalana  ot  Matthajus  Platearius  (1140\ 
but  its  external  use  was  already  known  to  the  Arab  physicians  (Astruc*). 
Here,  mercurial  salves  were  recommondcil  for  dermal  eruptions  as  by  all 
medieval  surgeons  from  Roger  down.  Theodorich  gives  very  explicit  direc- 
tions for  inunction  of  mercury,  with  precautions  against  salivation.  The  most 
interesting  of  these  recipes  are  two  which  Sudhoff  found  in  an  old  Italian 
manuscript  at  Copenhagen,  dated  1465,  the  handwriting  of  which  has  been 
assigned  by  the  directors  of  the  State  Archives  in  the  Uflizi  at  Florence  to  the 
first  quarter  of  the  fifteenth  century.*  These  recipes  read  {16)  EUctuarin  optima 
al  mal  framoao  and  (T"?)  Per  fare  siropi  da  male  franzoso,  and  contain  ingre- 
dients identical  with  those  employed  in  the  vegetable  electuaries  ( KrSuttr- 
laliBergen)  of  the  early  German  and  Italian  writers  on  syphilis.  Thus,  from  the 
internal  evidence  of  handwriting  in  some  of  the  Uflizi  manuscripts,  syphilis 
may  have  been  endemic  in  Italy  as  early  as  1429.  The  old  Swiss  arcnives 
show  that  seaWes  GaUicana  or  grosaa  verola  was  regarded  as  a  new  disease  about 
1431.'    Giannozzo  Manetti  (1396-1459),  in  his  life  of  Pope  Nicholas  V,  refers 

'  It  is  interesting  to  note  that  Sydenham  thought  that  syphilis  was  identi- 
cal with  West  African  yaws;  that  Castellani's  TrepoTietna  verlenTie  is  hardly 
distinguishable  from  Schaudinn's  parasite,  and  that,  for  tne  former,  "606 
s  a  true  therapia  slerilisans. 

*  "Primi  omnium  medici  Arabes  ausi  sunt  mercurium  exterius  adhibere." 
Astruc.  De  morb.  ven.  Venice,  i,  156. 

■  Sudhoff:  Mai  franzoao  in  Italien,  Giessen,  1912, 

*  J.  H.  Hotzinger:  Historic  eccleetiasticie  Novi  Testamenti,  Ziirich,  1651-9, 
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to  it  aa  a  "norui  et  moleslus  ru^adiarum  morbus."  SudhofT  also  shows  that  thp 
alleged  00  per  cent,  mortality  of  French  troops  at  Naples  is  a  Dursery  tale 
(Ammemnarchen),  that  th<^  Naples  epidemic  itself  was  a  typhoidal  infection 
like  moat  of  the  febres  pealilenlirdes,  and  that  the  NurembCTg  prohibition  o( 
public  bathing  in  a  common  chamber  or  tank  (November  IS,  149^)  was  similar 
to  those  already  issued  vears  before  against  leproay  and  plague.  At  the  end  of 
his  intorcating  studies,'  he  quotes  a  prognostication  made  by  Paul  von  Middel- 
bura  on  the  occasion  of  the  conjunction  of  Jupil«r,  Mare  and  Saturn  in  tbe  sign 
of  the  scorpion  (November  25, 1494),  which  announces  the  approach  of  a  fear- 
ful venereal  diaease,  to  reach  its  hei^t  about  1492—1500,  and  gives,  along  with 
a  lurid  purview  of  sexual  debauchery,  a  seribs  of  resulting  symptoms  which  are 
strikin^y  like  those  of  ayphilis. 

The  end  result  of  Sudhoff's  investigations  ia  to  the  effect  that  from  the 
twelfth  century  on,  medieval  physiciana  were  richly  supplied  with  mercurial 
recipes  against  an  anomalous  group  of  chronic  skin  affections,  which,  from  their 
very  names — arabieg  grosta,  vanola  grotaa,  ip-ptie  vtrok,  acabiet  mala,  bOm 
Blailem,  ?rudframoM — were  most  likely  syphilitic. 

A^de  from  the  aetrologic  view  of  its  catisation,  the  lues  was 
latterly  attributed  to  the  rains  and  inimdationE  of  the  same  period 
(Leonicenus),  intercourse  of  a  leper  with  a  prostitute  (Monajdi 
and  Paracelsus),  poisoning  of  the  wells  by  the  Spanish  viceroys  (rf 
Naples  (Fallopius),  or  to  disguised  human  flesh  eaten  by  the  French 
for  ordinary  meat  (Fioravanti).  It  is  evident  that  the  disease  was 
not  clearly  understood  at  first,  but,  after  it  became  pandemic,  its 
sexual  origin  was  recognized,  and,  as  it  spread  northward  and  south- 
ward from  Italy,  its  different  stages  were  more  or  less  accm»tely 
described  between  the  years  1494  and  1550.  In  the  sixteenth 
century,  the  Chevalier  Bayard  called  it  "the  disease  of  him  who 
has  it"  (le  nuU  de  celui  qui  I'a).  Mercury,  which  Galen  had  inter- 
dicted as  a  "cold"  poison,  became  the  routine  remedy.  The  in- 
troduction of  the  inunction-cure  and  the  sweating  cure  was, 
Sudhoff  thinks,  the  starting-point  of  curative  treatment  of  dis- 
eases in  hospital  {cuTobika,  ergo  curandi),  which  had  hitherto  been 
neglected.  There  were  many  sensible  regulations  of  pubhc  stews, 
such  as  that  of  Henry  II  (1161).  Meanwhile  himianity  of  high  and 
low  degree  had  to  learn  the  hard  lesson  that  syphihs  is  "no  respecter 
of  persons."  Like  the  omnipresent  grim  skeleton  in  Holbein's 
"Dance  of  Death,"  it  laid  hold  of  lords  and  commons,  just  or  un- 
just, in  the  same  impartial  spirit,  and  the  illustrated  books  of  a 
later  time,  Blankaart's,  for  instance,  teem  with  pictures  repre- 
senting the  miseries  wrought  by  lues  and  the  inconveniences  of  the 
clmnsy,  if  heroic,  modes  of  treatment  in  vogue.  Apart  from  wars 
and  famine,  and  even  up  to  EhrUch's  time,  syphilis  has  held  its 
own  with  tuberculosis  and  alcoholism,  as  a  prime  factor  in  bring- 
ing about  the  degeneration  of  the  human  stock. 

'  Sudhoff:   Aus  der  F>Qhge8chicht«  der  Syphilis,  Leipzig,  1912,  pp.  159- 
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LEARMNG,  AND  THE  REFORMATION  (1453-1600) 

Ik  the  transition  of  civilized  mankind  from  medieval  to  modern 
conditions,  many  forces  were  operative,  but  undoubtedly  the  most 
potent  for  tl>e  growth  of  individualism  and  release  from  the  ban 
of  authority  were  the  inventions  of  gunpowder,  which  gave  the 
coup  de  grace  to  feudalism,  and  of  printing,'  the  great««t  agent 
in  uplifting  mankind  by  self-education.  With  the  discovery  of 
America,  the  discovery  of  the  Northwest  Passage  by  Vasco  da 
Gama,  Magellan's  circumnavigation  of  the  globe,  the  establish- 
noent  of  heliocentric  astronomy  by  Copernicus,  and  the  Reforma- 
tion, freedom  of  thought  and  the  critical  spirit  grew  apace.  The 
effect  of  the  revival  of  Greek  culture  by  the  Byzantine  scholars 
who  poured  into  the  Italian  peninsula  after  the  fall  of  Constanti- 
nople (1453)  was  to  substitute  the  spontaneous  receptive  attitude 
of  Plato  and  Hippocrates  for  the  dialectics  and  logic-chopping 
of  Aristotle  and  the  Galenists.  Among  the  neo-Platonists,  Leo- 
nardo da  Vinci  and  Nicholas  Cusanus  were  eminent  in  physics. 
The  physician  Feroelius  made  the  first  exact  measurement  of  a 
degree  of  the  meridian,  and  Garcia  Hernandez,  a  practitioner  at 
Palos,  favored  the  project  of  Columbus,  in  opposition  to  the  Uni- 
versity of  Salamanca.  Natural  perception  in  science  {senlire 
est  scire)  was  the  device  of  Campanella.  Petrarch  attacked 
scholasticism,  Pomponeo  Pomponazzi,  Giambattista  della  Porta, 
Marsiho  Ficino,  Johann  Weyer,  and  Giovanni  Pico  rationalized 
magic  and  astrology  and  opposed  witchcraft,  while  Cornelius 
Agrippa  (Heinrich  von  Nettesheim)  [1486-1535]  progressed  from 
occultism  (De  occulta  philosopkia)  to  refined  skepticism  (De  in- 
CfrtU'udine  el  vanitate  sdenliarum,  1530*).  Prime  movers  in  this 
change  for  medicine  were  the  great  printers  of  the  Renaissance 
and  the  so-called  "medical  humanists."  The  sack  of  Mainz,  by 
Adolph  of  Nassau,  in  1462,  scattered  the  German  printers  over 
Europe.  The  Gutenberg  Bible  was  printed  in  1454.  Johann 
Mentelin  at  Strassbui^  (1460)  and  Albert  Pfister  at  Bamberg 
(1461)  were  followed  by  Conrad  Sweynheym  and  Arnold  Pannarts, 
who  are  credited  with  the  first  books  printed  in  Italy,  the  Subi- 

'  The  daima  to  the  iDvention  are  divided  betweeD  Laurens  JaDszooa 
CoBt«r,  of  Haarlem  (1440),  and  Johan  Gutenberg  of  Mainz  (1450). 
'  See,  NeubuTger:  lotroduction  to  PuBchmami  Handbvch. 
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aco  Cicero  and  Lactantius  (1465).  Johann  Speyer  and  Nicolas 
Jenson  began  to  print  at  Venice  in  1469.  Other  Italian  presses 
were  set  up  at  Foligno  and  Trevi  (1470),  Bologna,  Ferrara,  Flor- 
ence, Milan,  Naples,  Pavia  and  Treviso  (1471).  William  Caxton 
began  to  print  in  English  about  1474-5,  and  later  the  printing- 
houses  of  the  Aldi  and  Giunti  in  Venice,  Stephanus  and  Cohnffius 
in  Paris,  Herbat  (Oporinus)  and  Froben  in  Basel,  Wynkyn  de 
Worde  and  Wyer  in  London,  Plantin  at  Antwerp,  Elzevir  in  Ley- 
den,  vied  with  one  another  in  the  issue  of  stately  folios  and  beauti- 
ful texts,  while  such  editors  and  translators  as  Niccold  Leoniceno 
and  Giovanni  Manardi  at  Ferrara,  Rabelais  at  Meudon,  GUnther 
of  Andernach  at  Strassburg,  Johann  Hagenbut  (Comarus)  at 
Marburg,  Pietro  Mattiolo  at  Rome,  and  Anutius  Foesius  at  RIetz, 
did  for  Hippocrates  what  Linacre  and  Caius  in  England  did  for 
Galen.  These  Renaissance  versions  and  editions  are  not  only 
remarkable  for  unapproachable  typography  (those  of  Oporinus, 
Colinieus,  and  the  early  German  printers  in  Spain  bearing  away  the 
pahn  in  this  respect),  but  are  usually  furnished  with  good  tables 
of  contents  and  oftentimes  with  subject  and  author  indices  at 
the  end,  giving  accurate  paginations.  Giovanni  Malp^hino  at 
Ravenna  awakened  the  sense  of  correct  Latinity  and  accuracy  of 
expression.  The  philologic  study  of  Greek  medicine  supplanted 
the  labors  of  the  medieval  "aggregators"  and  "conciliators,"  who 
sought  to  compare  and  reconcile  Hellenist  and  Arabiat  doctrine 
(Xeuburger).  With  the  medical  philolo^te  came  the  critical, 
questioning  spirit  in  medicine. 

Of  the  medical  humanists,  Niccold  Leoniceno  (Leooicenus) 
(1428-1524),  professor  of  medicine  at  Padua,  Bolc^na,  and  Fer- 
rara, a  friend  of  Politian  and  Linacre,  and,  like  them,  an  elegant 
Latinist,  made  a  famous  translation  of  the  Aphorisms  of  Hippoc- 
rales,  and,  toward  the  close,  of  his  life,  had  even  begun,  by  re- 
quest, an  accurate  Latin  translation  of  the  works  of  Galen.  He 
also  wrote  one  of  the  earliest  of  the  Renaissance  tracts  on  syphilis 
(1497'),  but  his  chief  service  to  science  lay  in  the  difficult  task  of 
correcting  the  Ixjtanical  errors  in  the  Natural  History  of  Phny. 
In  Leonicenus'  day,  this  was  a  feat  of  the  rarest  intellectual 
courage.  Hcrrnolaus  Barbarus,  ati  earlier  commentator,  had  al- 
ready corrected  some  500  orthographic  and  grammatic  blunders 
perpetrated  by  the  copyists  of  Pliny's  manuscripts,  but  to  assert 
that  Pliny  himself  could  be  fallible  in  his  statements  of  fact  savored 
of  rankest  heresy,  for  his  writings,  like  those  of  Galen  and  Aristotle, 

'  LibolliiR  dc  <'|)L(lt'min,  qunm  Itoli  morbum  gallieiim  vocant  vulgo  broe- 
mlaa,  Venice,  1407  (Hoin,  10019);  another  edition  wkk  [lublished  at  Milan 
in  1497  (Hain,  10020),  and  a  third,  printed  in  Gothic  type,  without  place  or 
date  (Haiti,  11)018},  in  the  earliest  aod  rarest  of  all. 
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were  regarded  as  sacrosanct  and  unimpeachable.  Accordingly, 
when  Leonicenus,  who  was  a  good  botanist,  published  his  little 
tract  on  the  errors  of  Pliny'  (1492),  a  violent  storm  of  controversy 
broke  loose  over  his  head.  His  friend  Poliziano,  Colinuccio,  and 
other  non-botanists,  who  cared  more  for  the  letter  than  for  the 
import  of  the  old  Roman's  text,  blazed  away  at  the  luckl&ss  com- 
mentator in  truly  medieval  style  for  daring  to  challenge  the  ac- 
curacy of  "our  Pliny,"  Leonicenus  stuck  to  his  guns,  however, 
with  this  important  sequel,  that  all  true  botanists  of  later  times — 
Ruellius,  Matthiolus,  Cesalpinus,  Cordus — accepted  his  emenda- 
tions without  cavil.     In  this  respect  Leonicenus  may  be  said  to 


Thomas  Linacre,  M.D.  (1480-1524). 


have  cleared  the  ground  for  the  German  "Fathers  of  Botany." 
Without  the  careful  work  of  these  botanist-commentators  there 
could  have  been  no  scientific  description  of  the  materia  medica. 

Thomas  Linacre  (1460-1524),  physician  to  Henry  VII  and 
Henry  VIII,  was  educated  at  Oxford  (1484)  and  in  Italy,  and 
graduated  at  Padua.  On  account  of  his  services  to  humanism 
he  waB  called  by  Fuller  the  "restorer  of  learning"  in  England.  He 
is  remembered  especially  for  his  grammatic  works  (Payne  thoi^t 

1  De  Plimi  et  alitn'um  in  medictna  crroribus,  Fcrrora,  1492. 


(.flNE  MEDICAL  LIBRARY 
STANFORD  UMIVERSITr 
MEDICAL  OENTEft 
STAMFORD.  CKU:-.^^^ 


188 


■    MEDICINE 


him  the  original  of  Roliert  Browning's  "Grammarian"),  for  his 
foundations  of  lectures  on  medicine  at  Oxford  and  Canibridgp 
(1524),  and  for  bis  Latin  versions  of  Galen's  treatises  on  hygiene 
(1517'),  therapeutics  (1519^),  temperaments  (1521'),  natural  facul- 
ties {1523'),  the  pulse  (1523'),  and  eemeiology  (1524«).  These 
faithful  and  accurate  translations  had  a  wide  circulation  on  the 
continent  and  made  it  clear  to  physicians  of  the  day  that  for  cen- 
turies they  had  relied  upon  garbled  and  second-hand  versions  of 
their  favorite  author. 

One  of  the  earhest  of  the  French  humanists  was  Sj-mphorien 
Champier  (1472-1539),  of  Lyons,  a  medical  graduate  of  Pavia 
(1515).  physician  to  Charles  VIII,  Louis  XII  and  the  Duke  of 
Lorraine,  iiiid  author  of  Rosa  Gallica  (1514),  a  Pradica  nova 
(1517),  and  biographies  of  Ar- 
nold of  Villanova  (1520)  and 
Meaue  (1523).  Champier  was 
one  of  the  last  of  the  concili- 
aloi-s  of  Greek  and  Arabist 
(ioctrine.  His  plan  of  bring- 
ing Hippocrates,  Galen,  Celsus 
■.\i\i\  Avicenna  into  a  kind  of 
.  symphonic  relation  with  one 
smother  is  visualized  in  the 
(|iuiint  wood  engraving  of  a 
siring  quartet  which  prefaces 
his  Symphonia  Platonia  (1516). 
In  his  Hortus  Galliaif:  (1533). 
he  was  chauvinistic  enough  to 
affirm  that  the  soil  of  France 
produces  all  remedies  necessary 
for  the  treatment  of  disease,  an 
exten.'iion  of  the  old  idea  that 
"disease  and  remedy  are  found  together."  C'hampier  wrote  the 
earliest  and  best  history  of  medicine  in  his  time  (1506')  and  the 
first  medical  dictionary  after  Simone  de  Cordo  (1508'). 


Syniphorien  Champier  (1472-1.5.39). 


>  Dc  sanitate  l.uenda,  Palis,  1517.  ^H 

'  MethoduR  medendi,  Paris,  IHIS.  |H 

'  Dc  tempertimeiitiii,  Catnbrldg:^.  Sib«rch,  1521.  H 

*  De  naturalibua  facultatibus,  London,  Pj-nson,  1.523. 
'  De  pulauum  usu.  liondon,  PynBon,  1523. 
'  De  symptomatum  diffwentiis,  London,  Pynsor,  1.524. 
'  Champier:  De  claris  medicinie  scriptoribua,  Lyons,  1506.    Another  his- 
tory uf  medicine  wan  published  by  Marcellus  Donatus  in  1586. 

'  Vocabutorum  medicinolium  et  terminorum  difficiliuin  PKpIaitutio,  Lyons, 
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Francois  Rabelais  (1490-1553),  who,  like  Linacre,  was  a  priest 
as  well  aa  a  physician,  made  one  of  the  first  Latin  translations  of  the 
aphorisms  of  Hippocrates  {Lyons,  1532),  the  original  edition  of 
which  is  much  prized  by  bibliophiles.'  Rabelais  is  best  known,  of 
course,  by  his  immortal  humorous  works  "Gargantua"  and  "Fan- 
tagmel,"  which  are  not  only  filled  with  the  strangest  kind  of  med- 
ical erudition,  but  are  exponents  of  Henaissance  humanism  in  the 
broadest  sense.  The  old  medieval  custom  of  stuffing  the  youth- 
ful mind  with  book-learning  b  keenly  ridiculed,  and  the  Greek 
ideal  of  education  as  a  drawing  out  of  all  the  faculties,  including 
the  phj-sical  and  social,  is  upheld.  Rabelais  was  the  first  to  lecture 
on  medicine  at  Montpellier  with  the  Greek  text  before  him. 

Anutius  Foesius,  or  Foes  (1528-95),  devoted  forty  years  of  a 
laborious  and  useful  life  as  city  physician  in  his  native  town  of 
Metz,  to  the  completion  of  a  critical  edition  of  the  Greek  text  of 
Hippocrates  (1595),  which  is  recognized  by  scholars  everywhere  as 
unquestionably  the  best  of  its  kind  before  the  time  of  Littr^. 

In  the  group  of  medictJ  philologists  were  also  the  botanist  Lconhard 
Fuchs  who  was  the  bitterest  opponent  of  Arabism,  thp  cliniciAn  Johann  Lange, 
John  Kaye  (1506-73),  the  Dr.  Cwus  of  the  Merry  Wive^  of  Windsor  and  the 
historian  of  the  Hweating  sickness  (1^52),  his  teacher,  Giovanni  Battista  dclla 
Monte  (Montonua)  (1498-1552),  of  Padiia,  Geroninio  Mercuriale  (1530-1606), 
who  made  a  critical  exegesis  {Variae  leciionea)  of  diffioilt  passagea  in  the  Greek 
and  Latin  authors,  the  lexicographer  Jean  de  Corns  (1505-77),  the  Spaniard 
Francisco  Valles  and  the  Portuguese  Luis  dc  Lemos,  who  investigated  the 
genuineness  of  the  Hippocratic  writinip). 

Some  time  after  the  invention  of  printing  Germany  entered 
the  field  of  medicine  with  a  remarkable  array  of .  semi-popular 
treatises,  most  of  them  written,  contrary  to  custom,  in  the  vernac- 
ular— the  language  of  the  people.  According  to  Sudhoff,  the 
earliest  printed  document  relating  to  medicine  is  the  unique  "Pur- 
gation-Calendar" (Laxierkalender)  of  14.'>7,  printed  in  the  type  of 
Gutenberg's  36-line  Bible,'  and  contained  (a  sheet  of  paper  only) 
in  the  Bibhoth^ue  nationale  at  Paris.  A  unique  copy  of  a  "Cal- 
endar for  Blood-Letting"  (Aderlasskalender),  printed  at  Mainz 
in  1462,'  is  one  of  the  treasures  of  the  FUrstenberg  Library  at 
Donaueschingen  (Baden).  These  popular  almanacs,  consisting 
of  loose  leaves  or  broadsides,  printed  on  one  side  only,  show  the 
hold  which  judicial  astrology  (the  Lasstajelkunst)  had  taken  upon 

'  EarUer  Latin  versions  were  published  at  Venice  in  1495  (Hftin,  8674)  and 
at  Nuremberg  in  1496  (Hain,  8675). 

*  For  a  facsimile  of  either,  and  a  full  account  of  all  the  calendar-incunabula, 
see  Rudhoff's  interesting  "Lasstafelkunst  in  Drucken  dcs  15.  Jahrhundcrts," 
in  his  Arch.  f.  Gesch.  d.  Med.,  Leipz.,  1907-8,  i,  pp.  223  and  227,  and  p.  135 
(oppotiile).  The  calendaca  of  1439  (Johann  Nider  von  Gmiind)  and  144S 
contain  nothing  medical. 
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the  people.  In  acme  of  them  a  special  figure,  the  "zodiac-man" 
(Tierkreiszeichenmann),  mdicat«s,  as  in  drug-store  almanacs  of 
more  recent  date,  the  parts  of  the  body  influenced  by  the  different 
planetary  conjunctions,  the  proper  times  and  places  for  bleedii^ 
and  purgation  under  each  sign  of  the  zodiac,  with  gloomy  prog- 
nostications of  the  terrible  diseases,  wars,  famines,  and  other  pesta 
which  were  to  befall  humanity  under  different  ascendencies  and 
conjunctions  of  the  planets.  Palmistry  also  attracted  wide  atten- 
tion; the  earUest  pubUcation  on  the  subject  was  Johann  Hartlleb's 
illustrated  block-book,  Die  Kunst  Cirmnantia  (Augsburg,  cirea 
1470).  More  scientific  interest  attaches  to  the  Regiment  der 
jungen  Kiiuier  of  Bartholomieus  Metlinger  (Augsburg,  1473),  a 
httle  book  on  infant  hygiene,  which  would  be  the  first  Renaissance 
contribution  to  pediatrics  had  it  not  been  preceded  by  the  De 
(egriludinibus  infantum  (Padua,  1472)  of  Pietro  Bagellardo.  A 
third  tract  by  Cornelius  Roelants  of  Mechhn  (Louvain,  area 
1483-4)  exhumed  by  SudhofT  in  an  incunabic  in  the  University 
Library  at  Leipzig  and  the  Hunterian  Museum  at  Glasgow,'  was 
plagiarized  in  the  pediatric  treatise  of  Sebastianus  Austnus  (1640). 
The  Artzneifmck  of  Ortollf  of  Bavaria  (Nuremberg,  1477)  was 
an  important  German  text  of  popular  medicine  in  its  day,  followed, 
about  1500,  by  OrtoUf's  quaint  Uttle  Frauevbuchlein,  or  popular 
handbook  for  lying-in  women.  A  few  years  later  (in  1513)  there 
appeared,  at  Worms,  the  Rosegarten  of  Eucharius  Roslin,  a  work 
which  bears  about  the  same  relation  to  Renaissance  obstetrics 
that  the  Anatbomia  of  Mundinus  does  to  medieval  anatomy. 
Although  mainly  a  compilation  from  Soranus  of  Ephesus,  as 
filtered  through  the  manuscript  codices  of  Moschion,  it  was  still 
the  only  text-book  in  the  field  after  a  lapse  of  fourteen  centuries. 
Three  first  editions  were  issued  simultaneously,  both  extremely 
interesting  for  their  quaint  cuts  (already  faintly  outlined  in  the 
Moschion  codices),  for  the  revival  of  podalic  version  as  originally 
described  by  Soranus,  and  for  the  fact  that  Roslin's  text  was 
miserably  plagiarized  by  Walther  Reiff  in  1545,-  and  also  trans- 
lated and  reissued  by  William  Raynalde  as  The  Byrthe  of  Mat^ 
kynde,  London,  1545.  The  ordinance  issued  by  the  city  of  Ratisbon 
in  1555  for  the  direction  of  midwives  (RegensbuTger  H^mmmen- 
buck)  has  been  proved  by  Felix  Neumann'  to  be  the  earliest  public 
document  of  this  kind  in  the  vernacular. 

1  Sudhoff:  Jiinus,  Amst.,  1909,  xiv,  467-485  (with  text).  For  the  sourceB 
of  the  work,  Bee  Sudhoff,  Ibid..  1915.  xx,  443-458. 

*  Thf  plagiariiit  Reiff  should  not  be  confused  with  the  Swiss  obetetrician 
Jscob  lluefT  (1500-5S),  author  of  tho  "TroatbUchle"  {ZUrich,  1554),  a  mid- 
wifery of  Hterling  character. 

'  Arch.  f.  Gesch.  d.  Med.,  Leipi.,  1911-12,  v,  132-141. 
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Specimi'iis  of  the  Ijinnla/dkuiijil  (Eloroscopie  Medicine  or  Judicial  As- 
trology). (By  kind  porinission  of  Professor  Karl  Sudhoff,  Univewitj'  of 
LpjpKig.)  A;  Fragment  of  Purnfttion  Calendar  ILaxierkalender),  printed  with 
the  typea  of  Gutenberg'»  36-line  Bible  (1457),  and  discovered  by  Profresor 
Sudhon  in  the  Biblioth^ue  nationale.  PoriH.  B:  Blood-letting  man  {Ader- 
Iwumann),  from  the  Cnlendar  of  Regioinontiuiua  (1475),  showing  the  pointi> 
of  election  for  blood-letting  under  the  eimf  of  the  zodiac.  C:  Wound-mwi 
IWutulmmann),  from  Gersdorff's  Feldlbiirk  (ISl?),  showing  the  sites  for  liga- 
tion of  the  differi'iit  arteries  or  for  blood-letting,  C  is  a  later  evolutionary 
form  of  the  old  lodiaral  diagrmns,  which  combined  an  exposition  of  plai  " 
influences  with  schemata  of  the  viscera  (B). 
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Perhape  the  earliest  European  text  of  mmliMl  juiiepnidence  of  conse- 
quence is  the  "CcHistitutio  Cnminalis  Carolina"  {PeifduSie  GenchUordnung) 
issued  by  Emperor  ChikrleB  V  in  15S3,  as  an  extension  of  a  similar  ordinance 
issued  by  the  Bishop  of  Bamberc  in  1507.  Interesting  relics  of  the  great 
medieval  pandemics  of  syphilis  andbubonic  plaKue  are  preserved  in  the  curious 
traclfl  of  Widman  (1497),  Steber  (1498),  Pollich  (1501),  Konrad  SchelUg 
(1502),  Griinpeck  (1503),  Sehmaus  (1518),  and  Ulrich  von  Hutt«n  (1519), 
and  Hweatin^^  sickness  is  the  subject  of  a  great  mass  of  pamphleta,  the  best 
known  of  which  ia  the  little  trcatij*  of  John  KayeorCaius  (1552').  Matthaeus 
Friedrich,  a  pastor  of  Gfirenz,  wrote  the  earliest  tract  on  alcoholism  (Wider  den 
Sttiifleuffei.  1552).  Earl;  German  botany  had  JtH  b^nnings  in  the  Herbariitt 
Moffunlinus,  the  oldest  herb-book  with  iUustrations,  printed  by  Pet^^r  Schoffer 
at  Mainz  in  1484,  and  in  the  queer  wood  engravings  of  the  flortus  sanUalit, 
an  entirely  different  compilation  from  older  writers,  attributed  to  its  editor, 
Johan  (Wonneoke)  von  Kaub  or  Cube  (1485),  which  was  rendered  into  German 
as  the  Gari  der  Gaandheit}  This  work  contained  some  500  engravings  which, 
as  Greene  says,  are  "most  wretched  caricatures  of  plants,"  but  it  became  so 
popular  as  to  be  the  principal  incentive  for  the  work  of  the  "German  Fathers," 
Brunfels,  Puchs,  Bock,  and  Valerius  Cordus.  In  France,  similar  compilations, 
variously  known  as  Arbolayre  (Herbolario),  translated  from  the  German 
Hortut  sanUaUt,  and  Le  grant  herbier,  were  widely  printed  (Choulant).  These 
incunabula  were  in  turn  the  origins  of  many  English  "Herbals."  The  Buck 
der  Natur  of  Conrad  von  Megenberg  (Augsburgj  1475),  an  illustrated  com- 
pilation which  passed  through  six  Augsburg  editians  before  1500,  was  the 
best  known  compendium  of  natural  history. 

Early  Genmm  surgery  begins  with  the  Bindth-Ertznei  of  Hein- 
rich  von  Pfolspeimdt,  a  Bavarian  army  sui^^d,  whose  work, 
written  in  1460,  remained  long  in  manuscript,  until  it  was  discov- 
ered at  Breslau  and  edited  by  Haeser  and  Middeldorpf  in  1868. 
Pfokpeimdt  was  only  a  wound  surgeon,  had  no  skill  in  the  major 
operations,  which  he  left  to  the  cutters  or  "incisors,"  and  did  not 
know  how  to  treat  fractures  and  dblocations;  but  he  learned  how 
to  make  artificial  noses  (by  the  Hindu  method)  from  the  wandering 
Italians.  His  military  experience  gave  him  a  large  practice  in 
arrow  wounds,  and  his  book  contains  the  first  faint  allusion  to 
"powder-bums"  and  to  the  extraction  of  bullets  by  means  of 
the  sound.*    He  treated  wounds  by  second  intention,  used  the 

'  For  the  teitts  of  the  writers  on  sweating  aicknesa,  see  C.  G.  Gruner's 
8criptores  de  sudorc  anglico,  edited  by  Haeeer  (Jena,  1847). 

'  For  an  account  of  the  Hortiis  sanitatis,  its  history,  origins  and  variants, 
see  L.  Choulant's  Graphische  Inkunabeln,  Leipi.,  1868,  20-75;  also  J.  F. 
Payne's  fine  essay  in  Tr.  Bibliog.  Soc.,  Lond.,  1901-2,  vi,  63-126,  with  many 
illustrations.  Neither  the  Herbarium  MoguTitia  impresmn  (1484)  nor  the  Ger- 
man OrtiiiaantftUw  (1486)  is  identical  with  the  Wtrbarium  of  Ipseudo-I  Apuleius 
Platonicu.-*,  printed  at  Rome  in  1480,  from  a  MS.  at  Monte  Cassino,  by  Gio- 
vanni Filippo  de  Lignamine,  physician  to  Pope  Sixtus  IV. 

'  Haeser  and  Middeldorpf  at  first  asserted,  in  their  commentary  on  Pfol- 

Sieundt  (pp.  indi,  xxvii),  that  there  is  no  mention  of  gunshot  wounds  in  the 
Qndth-Ejlznei.  This  was  afterward  shown  to  be  incorrect  by  H.  Frtflich 
(Deutsche  mil.-ftratl.  Ztschr.,  Berl,,  1874,  vol.  iii,  pp.  592-594),  who  points 
out  the  "Item  vor  daa  bttchsenpDliier  auss  den  wiinden"  (PTolapeundt,  p.  10), 
and  the  following  (p.  60) :  "Aucti  machstu  solchs  suchel  (Sonde]  wol  von  eissen 
machenn  .  .  .  mith  dem  hebstu  die  kleinc  gelddt  oder  Jcu{r«i  biraus,  die  von 
buchoenn  hinein  geecbossenn  sein,  unnd  aucb  was  sunst  in  den  wunden  iat." 
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narcotic-inhalation  recoininentipd  by  Nicholas  of  Salemo,  and,  lik^ 
Mondeville  and  other  surgeons  of  earlier  times,  gave  his  patients 
strengthening  "wound-drinks,"  After  Pfolspeundt  came  two  Al- 
satian army  surgeons,  Hieronyraiis  Bninschwig  (circa  14,'W-1533) 
and  Hans  von  Gersdorflf,  called  Schyllhans,  both  natives  of  Stniss- 
burg.  The  Buch  der  Wund-ArtzTify  (Strassburg,  1497)  of  Brun- 
schwig  contains  the  first  detailed  account  of  gimshot  woimds  in 
medical  literature.  He  regarded  such  wounds  as  poisoned,  and 
thought  the  poison  could  be  beat  removed  by  promoting  suppura- 
tion, usually  by  means  of 
the  set  on  4s  an  annv 
surgeon  Brunschwig  did 
no  major  operations  con 
fining  hnnself  to  wounds 
l)one-settmg  nnd  amputi- 
lion  In  performing  am- 
putation, he  applied  the 
actual  (aut■e^^  or  boiling 
od  to  thetk  hemorrhage 
from  the  stump  This 
book  contains  some  of  the 
earhest  specimens  of  merh- 
tal  illuatratiOD  bj  wood 
cuts,  rare  and  curious  in 
their  kind,  and  the  same 
thing  IS  true  of  GcrsHorff's 
Field-Book  of  Wound  Sur- 
gerj'  {Feldlbuch  der  Wund- 
tarUney),  which  was  pub- 
lished at  Strassburg  in 
1517.  Gersdorff  goes  even 
more  fully  into  gunshot 
i  wounds  than  Jerome  of 
St.  Anthony  with  a  viclim  of  prgotiam.  Brunswick.  He  did  not 
(From  Hans  von  Geredorff's  Feldtbuph  der  regard  them  as  poisonous, 
Wundtartzney.  StrnsBburg,  IMO.)  ^^^^  ^^^  ^^^  ^^^  1^^^,,^^ 

with  special  instruments 
and,  like  most  surgeons  of  his  time,  poured  hot  oil  into  the  wound. 
In  amputating,  he  "Esmarched"  the  limb  by  means  of  a  constricting 
band,  and,  discarding  the  cautery,  cheeked  hemorrhage  by  a  styptic 
of  his  own  devising  {containing  hme.  vitriol,  alum,  aloes,  and  nut- 
galls),  inclosing  the  stump  in  "the  bladder  of  a  bull,  ox,  or  hog," 
which  may,  in  some  cases,  have  been  a  good  JJsterian  protective. 
Gersdorff's  book  contains  some  of  the  most  instructive  pictures  of 
early  surgical  procedure  in  existence;  in  particular,  the  first  picture 
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ever  m&de  of  an  amputation,  and  unique  plates  of  diseases  like 
leprosy  and  St.  Anthony's  fire.  The  wood-cut  of  the  latter  con- 
ciition  ("ignis  aacer"  or  ergotism)  represents  the  victim  of  the 
disease  as  hobbling  upon  a  crutch  and  holding  up  a  shriveled, 
fi;angrenous  hand,  bursting  into  fiame,  to  excite  the  pity  of  Anthony, 

♦  he  patron-saint  of  the  disease,  who  stands  leaning  upon  his  tau- 
c^ross,  attended  by  his  faithful  swine.  Another  interesting  picture 
t)Ook  in  the  vernacular  is  the  AugendiensI  (Dresden,  1583)  of  the 
c?ourt  oculist,  George  Bartisch  (1535-1606),  the  striking  illustra- 
't:ions  of  which  give  us  a  complete  purview  of  Renaissance  eye- 
surgery.  Among  these  may  be  mentioned  the  cuts  showing  the 
patient  tied  in  a  chair  and  ready  for  operation,  the  modes  of  pro- 
«r^ure  in  cataract,  and  the  perforated  or  stenopeic  spectacles  or 
-xisors  (originally  recommended  by  Paul  of  iEgina')  for  strabismus. 
-As  Bartisch,  originally  an  unlettered  barber-surgeon,  makes  a 
f^reat  parade  of  learning  and  Latinity  in  his  text,  aside  from  its 
X30mpous  title,'  he  is  supposed  to  have  employed  a  famulus  or  hired 
^»^ribe  to  polish  his  book  for  him.  None  the  less,  this  work  did 
much   to   lift  ophthalmology  above   what   its  author   calls   the 

*  'couchers  and  eye-destroyers"  of  his  time.  His  treatise  on  Hthot- 
omy  (1575)  contains  an  interesting  picture  of  the  operation.  The 
^rliest  printed  book  on  the  eye  was  the  De  oculis,  eorumque 
^^tudinibus  et  curis  of  Benvenuto  (called  Grassi  or  Graffeo)  of 
Salerno  (printed  at  Ferrara  in  1475),  which  follows  the  an- 
«:!ients. 

In  the  vernacular  Rroup  mav  be  mentJoniKl  tho  little  eve-books  of  G.  Vogt- 
lierr  (Strassbui^,  1538)  and  Walter  Bailey  (London.  l.')86),  and  the  TraiU 
rita  maladies  de  Veeil  by  Jacques  Guillcmcau  (I'aria,  15K5),  <lecidedly  the  best 
«>t  thp  RenaJBsanee  books  on  ophthahnolofty.  Even  the  Eingli^  treatise  of 
Jticbard  Banister  (1622)  is  only  a  translation  of  this  work. 

The  first  medical  book  to  be  printed  in  England  was  called  A  Passing 
<rorfe  LityU  Boke  Neresaarye  and  BekonefuU  Agctat  the  Pestijence,  bcins  a 
xmall  quarto  of  twelve  leaves,  attributed  to  the  press  of  William  de  Machlinia 
(London,  circa  I4S5),  translated  from  the  Tractalus  canlra  ppuHh-ntiam  (1480), 
ascribed  to  Kaniitua  (Ben^  Knulason),  Bishop  of  Vastcraa,  Sweden  (1461), 
but  which,  as  Siidhoff  has  shown,  by  parallel  compari/*on  of  lexte,  waa  really 
nTitt«n  by  the  Papal  physician  Johannes  Jacobi  of  Montpellier  about  1364.' 
The  English  versian  was  afterward  reprinted  by  Wynkyn  de  Worde  in  1510. 
N'ext  came  The  Qooemayle  of  Hetthe,  printed  at  Caxton's  press  about  1491, 
followed,  in  1510,  by  The  Judycyal  of  Urins,  sometimes  attribiit«d  to  John 
of  Ardeme,  and  probably  print«i  by  Wynkvn  de  Worde.  In  1516,  Peter 
TtEveruB,  a  printer  in  Southwark,  published  The  GreU  Herbatt,  and,  in  1521, 

1  Paul's  visor-mask  is  described  in  the  Boael  (Oporinus)  edition  of  1546, 
Ub.  iii,  cap.  22^.  182.  Stenopeic  spectacles  for  squint  were  al»<o  known  to 
Par*  (1575).  The  term  "stenopeic  spectacles"  was  introduced  by  Dondcrs 
(1S54}. 

■  '0v9a}iituiou\iia,  das  ist,  Augendienst,  Dresden,  1583. 

'Sudhoff:  Arch.  f.  Geech.  d.  Med.,  Leipz.,  lSll-12,  v,  56-58.  Singer: 
Pnx.  Roy.  Soc.  Med.,  Sect.  Hist.  Med.,  Lond.,  1616,  179-185. 
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Sibereh  of  Cambridse  printed  Linacre's  translation  of  Galen's  De  UtnpttO' 
mentu,  after  which  Pynson  of  Londoo  published  other  versions  of  Galen  by 
the  Home  scholar.  The  first  work  on  anatomy  to  be  printed  in  England  was 
David  B^gar'B  little  tract  of  15  pa^  entitled,  In  anatomicen  introdtutio 
lueuienta  et  brevii,  and  the  first  EA^h  work  in  the  vernacular  on  the  aame 
subject  was  The  Englishman's  Treasure  by  Thomas  Vicary  (London,  1548i). 
The  invention  of  shorthand  by  a  physician  is  recorded  in  the  CiMtraeterie 
(1588)  of  Timothy  Bright  (1551-1615),  of  which  only  one  copy  exists  (in  the 
Bodleian  Library). 

The  effect  of  these  vernacular  writings  was  to  get  men's  minds 
away  from  scholasticism  and  turn  them  toward  realities.  This 
Renaissance  tendency  reached  its  highest  development  in  the  moat 
prominent  of  the  medical  leaders  of  the  sixteenth  century,  Para- 
celsus, Vesalius,  and  Par4 — three  strong  men  of  a^ressive  temper- 
ament, who,  by  shouldering  past  other  men,  literally  "blazed  the 
way,"  not  only  for  the  general  advance  of  medicine,  but  for  keen 
and  liberal  thinking  in  all  its  branches. 

Aureolus  Theophrastus  Bombastus  von  Hohenheim,  or  Para- 
celsus (1493-1541),  precursor  of  chemical  pharmacology  and 
therapeutics,  and  the  most  original  medical  thinker  of  the  six- 
teenth centiuy,  was,  in  spite  of  his  bombastic  assertion  of  rank  and 
lineage,^  a  striking  example  of  the  very  raw  materials  from  which 
such  aspirations  are  sometimes  fashioned.  His  coacseness  of  fiber, 
though  a  better  possession  to  him  than  vulgarity  of  spirit,  often 
impeded  his  power  to  "think  straight  and  see  clear,"  A  native 
of  Einsiedeln,  near  Ziirich,  Switzerland,  he  had  the  truculent, 
independent  spirit  commonly  ascribed  to  the  man  of  mountaineer 
race,  and  was  one  of  the  few  writers  who  ever  advanced  medicine 
by  quarreling  about  it.  Like  the  "roarers"  in  EUzabethan  comedy, 
or  the  ZarU^Tier  in  German  farce,  he  tried  to  bully  and  browbeat 
his  auditors  and  readers  into  accepting  bis  views,  and  the  writings 
which  he  dictated  to  his  pupils  are  often  a  curious  mixture  of 
credulous  fustian  and  swa^er,  set  off  by  many  successful  guesses 
at  truth  and  sonie  remarkable  intuitions.  His  humorous  saUies, 
if  he  intended  them  as  such,  are  usually  of  the  lumpish  kind  that 
drift  "from  the  obscene  into  the  incomprehensible."'  Paracelsus 
was  the  son  of  a  learned  physician,  who  had  a  fine  library,  and 
with  whom  he  began  to  study  medicine.  He  got  his  doctor's  degree 
under  I..eomcenus  at  Ferrara  (1515),  and  picked  up  an  unusual 
knowledge  of  alchemy,  astrology,  and  other  occult  sciences  from 


'  These  data  are  tciven  in  a  puper  by  the  late  Dr.  J.  F,  Payne  in  the  Biit. 
Med.  Jour,  Lond,,  1889.  i,  108.1. 

'The  name  "ParucelMU-s"  is  supjxjscd  to  be  either  a  free  translation  of 
"Hohenheim"  or  eW  an  indicalion  of  his  superiority  to  Celsus.  He  usually 
calls  himself  "TheophrastUK  ex  Hohenheim  eremitu,    i.  c,  of  Einsiedeln. 

'  George  Moore. 
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the  learned  abbots  and  bishops  of  the  country  round,  as  also  in 
the  laboratory  and  mines  owned  by  the  Tyrolese  alchemist. 
Sigismund  FUgger.  Having  the  Swiss  Wanderlust,  he  traveled 
all  over  Europe,  collecting  information  from  every  source,  and  by 
his  relations  with  bartiers,  executioners,  bathkeepera,  gypsies, 
midwives,  and  fortune-tellers,  he  learned  a  great  deal  about 
medical  practice,  and  incidentally  acquired  an  unusual  knowledge 
of  folk-medicine  and  a  permanent  taste  for  low  company,  Para- 
celsus thought  and  spoke  in  the  language  of  the  people,  was 
popular  as  no  other  phys- 
ician before  him.  When 
he  appeared  as  a  teacher 
at  Freiburg  and  Strassburg 
(1525),  his  fame  as  a  lucky 
practitioner  preceded  him. 
Appointed  professor  of 
medicine  and  city  phys- 
ician at  Basel  in  1527,  and 
imbued  with  a  lifelong 
reverence  for  Hippocratea, 
implanted  by  his  teacher, 
Leonicenus,  he  began  his 
campaign  of  reform  by 
publicly  burning  the  works 
of  Galen  and  Avicenna  in 
a  bonfire  and  lecturing  in 
German  out  of  his  own  ex- 
perience; but,  a  year  later 
(1528),  he  was  already  in 
violent  conflict  with  the 
authorities  about  fees,  and 
forced  to  leave  the  city. 
Resuming  his  wandering 
habits,  he  practised  all 
over  Germany  with  vary- 
ing success,  finally  dying  from  the  consequences  of  an  injury 
in  a  tavern  brawl  at  Salzburg.  As  a  pioneer  in  chemistry,  Para- 
celsus was  preceded  by  pseudo-Geber,  the  alchemists  Albertus 
Magnus  and  Cornelius  Agrippa,  and  followed  by  a  swano  of 
chemiatrists,  among  them  Johann  Tholde,  who  wrote  under  the 
pseudonym  of  the  mythical  fifteenth  century  monk,  Basil  \'alen- 
tine.  Pseudo-Valentine  is  supposed  to  have  given  to  chemistry 
hydrochloric  acid,  sugar  of  lead,  the  means  of  preparing  ammonia 
and  sulphuric  acid,  and,  in  his  "Triumphal  Chariot  of  Antimony" 
(1604),  fastened  the  latter  metal  upon  medical  practice  for  cen- 


Parawlaiis  (1493-1541). 
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tunes.*  ParacelBus  took  Geber's  three  chemical  elements — com- 
bustible sulphur,  volatile  mercury,  residual  salt — and  mixed  them 
up  with  a  species  of  theasophic  lore  not  unlike  that  of  the  far  E^aat, 
ib  which  he  is  supposed  to  have  traveled.  Baas  has  compared 
reading  Paracelsus  to  delving  in  a  mine.  We  are  in  a  strange  worid 
of  mystic  principles,  macrocosms  and  microcosms,  archtei  and 
arcana,  enlivened  by  gnomes,  sylvans,  sprites,  and  salamanders. 
Existence  proceeds  from  God,  all  material  things  from  the  Yliaster, 
or  primordial  substance,  while  the  force  in'nature  which  sets  things 
going  {the  vital  principle)  is  the  ArchseuB.  The  Archieus  is  the 
essence  of  life,  contained  in  an  invisible  vehicle,  the  Mumia,  and 
in  diseased  conditions  this  Mumia  must  be  magnetically  extracted 
from  the  patient's  body  and  inoculated  into  a  plant  bearii^  the 
signature  of  the  disease,  so  that  it  may  attract  the  specific  influence 
from  the  stars,  diseases  being  caused  by  astral  influences  acting 
upon  the  "astral  body"  of  man.  Yet  the  author  of  all  this  high- 
flown  verbiage,  the  actual  Paracelsus,  was  a  capable  physician  and 
surgeon,  generous  to  the  poor,  and  however  despised  and  rejected 
for  coarseness,  charlatanry,  and  possible  drunkenness,  a  man 
deserving  of  better  human  remembrance.  For  Paracelsus  was 
neither  the  refined,  supersubtle  mystic  of  Browning's  poem,  nor 
yet  the  roistering,  lying,  tippLng  blackguard  and  quacksalver  of 
tradition.  His  influence  was  far  reaching,  and  his  real  services 
were  great. 

While  philosophy,  alchemy  and  astronomy  were  the  pillars  of  his  faith, 
hia  watchword  in  practice  was  "experimentation  controllea  bj;  the  aiithoritar 
tive  literature."!  That  he  read  his  authors  to  some  purpose  i&  suggefAed  by 
his  statement  that  the  only  true  physicians  among  the  ancients  were  the 
Greeks.  His  pathology  was  mixed,  but  contained  such  good  elements  as  the 
concepts  of  disease  as  a  disharmony  of  normal  functions,  or  life  under  altered 
conditions,  aa  hereditary  {in  goiter),  or  as  diathetic,  in  gout  and  stone,  which  he 
regarded  as  "tartaric"  processes,  caused  by  the  precipitation  of  substances 
ordinarily  voided  from  the  body,  the  first  att«mpt  at  a  chemical  etiology, 
and  part  of  hia  general  doctrine  of  calcifications  and  concretions.  His  five 
causes  of  disease   (ertlia)   were   cosmic   agencies   (ens  aslromm) ;   pathologic 

'  For  the  Basil  Valentine  controversy,  see  Kopp  (Die  Alchemie,  1886), 
John  Ferguson  (Bibliotheca  Chimica,  1906),  Sudhoff's  Bibliograpbia  Para- 
celsica  (Berlin,  1894),  C.  S.  Pierce,  in  Science,  N.  Y.,  1898,  n.  s.  viu,  169-176, 
and  "Basil  Valentine,  a  seventeenth  century  hoax,"  by  J,  M.Stillmann.  in  Pop. 
Sc,  Monthly.  N.  Y..  1912..1xxxi,  691-600.  These  hold  that  the  writings  of 
pseudo-Valentine  beloUK  unquestionably  to  the  early  seventeenth  century  Lt- 
erature.  The  picture  of  Basil  Valentine  in  the  Royal  Cabinet  of  Etchings  at 
Munich  represents  a  monk,  with  retort  and  pentagram,  looking  very  like  the 
usual  pictures  of  Paracelsus.  The  Ciimis  IriiimphaliK  anlimonii  led  all  prac- 
titioners to  prescribe  antimony  at  the  start  in  fevrrs.  TTic  vogue  died  out, 
but  the  drug  was  revived  in  1657.  when  its  exhibition  cured  Louis  XIV  of 
typhoid  fever.  Pseudo- Valentine  refers  to  syphilis  as  the  neuel  KraiMieU  der 
Kriegfktit,  recommending  a  mixture  of  antimony,  lead,  and  mercury  against  it. 

*  Experimenta  ac  ratio  auctorum  loco  mibi  sufFragautur,  Cited  by 
Btidhoff. 
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poiaons  (eru  ii«neni)<  including  autointoxications  and  contagia;  natural  caueea 
(ews  naturaU)  or  predispoeitioD  to  disease  from  organic  defecte;  psychic  causes 
(erM  spirUuaU)  and  divine  intervention  (ens  deale).  His  pupil,  Peter  Severinus, 
developed  the  idea  of  contagta  (en»  venenata)  as  animate  pathology  {pathologia 


Far  in  advance  of  his  time,  Paracelsus  discarded  Galenism  and 
the  four  humors,  and  taught  physicians  to  substitute  chemical 
therapeutics  for  alchemy;  he  attacked  witchcraft  and  the  strolling 
mountebanks  who  butchered  the  body  in  Heu  of  surgical  procedure, 
and  he  opposed  the  silly  uromancy  and  starcraft;  he  was  the  first 
to  write  on  miners'  (occupation)  diseases,  and  the  first  to  establish 
a  correlation  between  cretinism  and  endemic  goiter;  he  was  ahead 
of  hb  time  in  noting  the  geographic  differences  of  disease;  al- 
most the  only  asepsist  between  Mondeville  and  Lister,  be  taught 
the  unity  of  medicine  and  surgery,  and  that  nature  (the  "natural 
balsam")  heals  wounds,  and  not  officious  meddling;  he  introduced 
mineral  baths,  and  was  one  of  the  first  to  analyze  them;  he  made 
opiimi  (laudanum'),  mercury,  lead,  sulphur,  iron,  arsenic,  copper 
.  sulphate,  and  potassium  sulphate  (called  the  "specificum  purgans 
Paracelsi"),  a  part  of  the  pharmacopeia,  and  regarded  zinc  as  an 
elementary  substance;  he  distinguished  alum  from  ferrous  sul- 
phate, and  demonstrated  the  iron  content  of  wat«r  by  means  of 
gaUic  acid;  with  Croll  and  Valerius  Cordus,  he  popularized  tinc- 
tures and  alcoholic  extracts;  his  "doctrine  of  signatures"  was  re- 
vived by  Rademacher  and  Hahnemann;  his  "arcana"  were  di- 
rected gainst  the  causes  of  disease  rather  than  the  symptoms 
(causal  therapy),  and,  in  comparing  the  action  of  these  arcana,  or 
intrinsic  principles  of  drugs,  to  a  spark,  he  grasped  the  idea  of 
catalytic  action,  although  his  belief  that  remedies  are  not  sub- 
stantive but  act  through  an  immanent  spiritual  power  or  "quintes- 
sence" (active  principle)  was  the  cause  of  much  mysticism.  As  a 
theorist,  he  believed  in  the  descent  of  living  organisms  from  the 
Vrschleim,  or  primordial  ooze,  and  Baas  credits  him  with  antici- 
pating Darwin  in  his  observation  that  the  strong  war  doilrn  and 
prey  upon  the  weak — a  fact,  unfortunately,  within  the  range  of 
any  beggar  or  footman.  His  comparison  of  apoplexy  with  lights 
ning  stroke  and  his  concept  of  atrophy  as  a  drying  out  of  the  tissues 
show  his  contempt  for  anatomy.  But  none  of  these  things  can 
outweigh  the  influence  which  Paracelsus  exerted  on  his  time 
through  his  personahty.  In  an  age  when  heresy  often  meant 
death,  he  wasted  no  time  in  breaking  butterflies  upon  wheels,  but 
drove  full  tilt  at  many  a  superstition,  risking  his  neck  with  all  the 
recklessness  of  a  border  reiver.     The  importance  attached  to  his 
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name  may  be  fathered  from  the  line  in  Shakespeare's  comedy 
which  brackets  it  with  that  of  Galen.'  Paracelsus  waa  great  in 
respect  of  his  own  time.  He  does  not  seem  particularly  great  in 
relation  to  our  time,  partly  because,  as  with  Galen,  Arnold  of 
Villanova,  and  others  in  the  past,  his  writings  have  been  overlaid 
with  much  spurious  matter  and  can  be  correctly  interpreted  only 
in  the  light  of  modern  research. 

The  most  exhaustive  study  yet  made  of  Paracelsus  and  his 
writings  is  that  of  Professor  Karl  Sudhoff  (1894-9). 

The  principal  works  of  Paracelsus  are  the  treatise  on  open 
wounds  (1528),  his  Ckirurgia  jnagita  (1536),  his  manual  introducing 
the  use  of  mercurials  in  syphilis  (Frankfurt,  1553),  the  treatise 
De  gradibm  (Basel,  1568),  which  contains  most  of  his  i 
tions  in  chemical  therapeutics,  his  monograph  on  mint 
{Von  der  Bergsucht,  Dilingen,  1567),  and  his  booklet  on  mineral 
baths  (Basel,  1576),  recommending  Gastein  {"Castyn"),  T6pp- 
litz,  Goppingen,  and  Plombi^res  {"Blumbers").  The  treatise  on 
miners'  diseases,  the  result  of  his  observations  in  Fugger's  mines 
in  Tyrol,  giving  descriptions  of  miners'  phthisis  and  the  effects  of 
choke-damp,  was  one  of  the  few  original  contributions  of  the  time 
to  cUnical  medicine.  He  knew  of  paralysis  and  disturbance  of 
speech  after  head  injuries.*  In  his  chapter,  De  generattone  stul- 
torwm,'  Paracelsus  first  notes  the  coincidence  of  cretinism  and 
endemic  goiter,  a  discovery  also  based  upon  original  observations 
in  the  Salzbui^  region. 

Apart  from  the  hugf  output  of  the  ayphilosraphera — Lconicenua  <1497), 
Lacumarcino  (1524-31*).  Fracnstorius  (1530),  Niccol6  Massa  (1532),  Fempliua 
(1538),  Fallopius  (15(H),  and  Luisinus  (I56ti) — tho  Itenaissance  literature  deal- 
ing with  the  actual  portrayal  of  diHcase  b  mpagcr.  Gruner  gives  a  remarkable 
list  of  191  McmeiiJoKical  varieties  of  syphilis  described  in  the  period.'  To 
this  period  beloriR  the  orifdnal  deseriptions  of  typhus  fever  by  Pracastorius 
(1546),  of  sweating  siekne»s  by  Caius  (1552),  of  varieella  by  IngrasHias  (1553), 
of  "talmrdillo"  (Kpani.sh  or  Mexican  typhus)  by  Francesco  Bravo  (1570),  of 


'  In  ".\ir»  Well  Tliat  Ends  Well,"  Ael  II,  »e.  3.  where  Lafeu  refers  to  the 
Kinp's  case  ajt  incurable,  "to  be  ri'linquished  of  the  artists,"  and  Parollw 
re^ieii:  "So  I  say,  both  of  Galen  and  Pararelsuit" — meaning,  of  course,  that 
neither  the  Galenical  n<ir  the  alchemical  schi«il  of  physicians  could  help  him 

'  E.  Ebstein:  Deutw^he  Ztsehr,  f.  Nervenheilk..  Leipz..  1914,  liii,  131. 

'  Printed  in  his  i>oslhumous  "(Ipera  Onmia,"  8lra.s»biini,  1603,  ii,  pp. 
174-1 S2- 

'E.  C.  Streeter  has  shown  that  the  date  l.WS  assyoied  by  Aittrue  for 
Lacumareino's  Ik  mnrlio  galliro.  the  bi-st  Ireatwe  on  svphihs  of  its  time, 
must  be  channed  (o  1,524  or  later  (Tr.  Internal.  Conn.  Med..  1913.  Load., 
1914,  sect,  xxih.  37.T-:17H).  The  Turin  edition  in  the  Surgeon  General's  Library 
bears  the  date  l.'>32. 

'C.  G.  Grunerr  Morborum  anticiuitates,  Breslau.  1774,  85-100. 


sdbvGoOgIc 


RENAISSANCE,   REVIVAL   OF   LEARNING,    AND   REFORUATION      201 

syndrome  "tnountain  sjckness"  by  the  Jesuit  traveler  Joh£  d'Acoeta  (1590). 
Geronimo  M«TCnriali  (1530-1606)  wrot«  the  first  syet^^nialic  treatise  on  skin 
e  (1S72),  a  famous  illustrated  treatise  on  medical  gymnastics  (1573), 
e  of  the  earlier  works  on  diseases  of  children  (1583).  The  first  tJeatiae 
on  feifped  diseases  (De  iia  qui  morborum  ifimulant  deprehemU)  by  Giambattista 
Silvatico,  was  published  at  Milan  in  1595.  The  pediatric  treatise  of  Sebasti- 
anus  Austrius  (1540)  deserves  mention,  as  also  the  work  of  Prospero  Alpino 
on  B^gyptian  medicine  (1591),  and  his  unique  treatise  on  medical  proKnosiB 
(IfiOl).  The  Regiment  of  Life  (1546),  by  Thomas  PhayreJ  151 07-60],  a  black- 
letter  version  of  the  Re^men  sanitatis,  contains  the  first  English  contribution 
to  pediatrics  (The  Boke  of  Children). 

Guillaume  de  Baillou  (1538-16161,  a  Paris  Kraduate  of  1570,  whom  Henri 
IV  chose  as  physician  to  the  dauphin,  and  who  first  described  whooping-cough 
(1578)  and  introduced  the  term  "rheumatism,"  is  regarded  by  Crook.shank  as 
"the  first  epidemiolopifit  of  modem  times."  His  works,  all  published  after  his 
death,  include  sets  ti  Concilia  (1635-49),  treatises  on  gynecology  (1643),  gout 
and  calculus  (1643)  and  two  books  on  epidemics  and  ephemeral  diseases, 
with  ca-ie-historics  and  post-mortems  {1640),  which  revive  the  old  Hippocratie 
doctrine  of  "epidemic  constitutions,"  t.  e.,  the  external  influences  at  work  in 
the  cau.sation  and  spread  of  epidemics,  foreshadowing  much  that  was  after- 
ward taught  by  Sydenham. 

Charles  Singer  points  out'  that  some  beginnings  of  tropical  medicine 
were  made  in  Oviodo  s  description  of  yaws  as  "bubas,  afterward  identified  by 
Andr^  Thevet,  in  1558,  as  "no  other  thing  than  the  pocks  which  rageth  and 
hath  power  over  all  Europe,  specially  among  the  Frenchmen."  Oviedo  and 
■"  - -      --^  -  ■'        "idflea  (r  '  -    '     "■ -■ ---^- 


Thevet  also  mention  the  sandnea  {PuUx  pmelrant).  Singer  draws  attention 
to  the  first  book  on  tropical  medicine,  by  George  Wateson,  entitled  The  Cures 
of  the  EHsecued  in  Remote  Reaiotu  (London,  1598),  the  scope  of  the  work  being 
indicated  by  the  versified  table  of  contents; 

"The  burning  fever,  calde  the  Calenture, 

The  aking  Tabardilla  pestilent, 

The  Espintas  prickings  which  men  do  endure, 

Cameriu  de  sangre,  Fluxes  violent, 

Th'  Erixipila,  swelling  the  Pncient, 

Th'  Tinoao,  which  we  the  Scurvey  call. 

Are  truly  here  described  and  cured  all." 

For  a  long  time  after  Paracelsus  chemistry  still  remained 
alchemy,  and,  in  the  foIlowinR  century,  became  merged  into  the 
fantastic  pseudo-science  of  the  Roaicrucians.  The  arch-patron  of 
alchemy  in  the  sixteenth  century  was  the  Emperor  Rudolph  II  of 
Germany  (1576-1612),  who  devoted  much  of  his  fortune  and  the 
whole  of  his  life  to  the  quest  of  potable  gold,  the  philosopher's 
stone,  and  the  elixir  of  life.  In  the  spacious  and  gloomy  chambers 
of  his  palace,  the  Hradschin  at  Prague,  he  held  high  court  with 
alchemists,  spirituahsts,  judicial  astrologers,  clairvoyants,  and 
other  followers  of  psychic  "science,"  and  no  reward  was  considered 
too  great  for  any  adventurer,  however  disreputable,  who  might 
manage  to  wheedle  this  fantastic  monarch  "of  dark  corners." 
The  credulous  Rudolph  was  continually  the  prey  of  all  sort.?  of 
impudent  knaves  and  sharp  practitioners,  upon  whom  he  speedily 
revenged  himself  by  imprisonment  or  execution  if  they  failed  to 

■  Ann.  Trap.  Med.  and  Parasitol.,  Liverpool,  1912,  vi,  87-101. 
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perform  their  promises.'  Hither  came  the  learned  Cambridge 
scholar,  John  Dee,  a  solemn  humbug,  and  his  assistant,  Edward 
Kelley,  a  sharp-witted  impostor,  to  make  "projections"  of  the 
baser  metals  into  gold,  and,  by  crystal  gazing  in  a  shew-stone 
(now  in  the  British  Museum),  to  Indulge  the  kind  of  self-hypnotism 
familiar  to-day  as  "automatic  writing,"  Kelley  acting  as  "skryer," 
or  clairvoyant,  in  the  maneuver.  Both  were  richly  rewarded. 
Dee  escaping  to  Ei^land  in  the  nick  of  time,  Kelley  remaining 
to  become  a  landed  proprietor  and  egvea  auratue  of  the  Bohemian 
Kingdom,  but  subsequently  losing  his  life  as  a  punishment  for  hia 
brawls  and  impostures.  To  "Gold  Alley,"  the  charlatan  street  of 
Prague,  came  also  Michael  Sendivogius,  "Count"  Marco  Braga- 
dino,  Gossenhauer,  and  Cornelius  Drebbel,  the  perpetual  motion 
man;  and  it  was  for  the  sake  of  alchemy  that  Rudolph  brought 
Tyco  Brahe  and  Kepler  together,  to  the  material  advantage  of 
future  astronomy.  The  foregatherings  of  Rudolph's  physiciaos, 
Crato  von  Kraftheim,  Oswald  CroU,  Guarinonius,  Michael  Maier, 
and  the  rest,  made  up  the  Rudolphine  Academy  of  Medicine,  of 
which  an  extraordinary  session  was  once  convened  to  hear  Andreas 
Libau  (Libavius)  read  an  essay  on  the  aurum  potainU.  This 
Libavius  (1546-1616),  a  physician  and  teacher  of  Coburg,  made  a 
real  start  in  chemistry,  and  his  Alchymia  (Frankfurt,  1595)  is 
usually  regarded  as  the  first  systematic  treatise  on  the  science. 
He  had,  says  Bolton,  "a  sumptuous  laboratory,  provided  not  only 
with  every  requisite  for  chemical  experimentation,  but  also  with 
means  of  entertaining  visiting  guests,  including  such  luxurieB 
as  baths,  inclosed  corridors  for  exercise  in  inclement  weather, 
and  a  well-stocked  wine-cellar."  He  discovered  stannic  chloride, 
analyzed  mineral  waters  with  the  balance  (1597),  wrote  a  city 
pharmacopeia  (1606),  and  was  one  of  the  first  to  suggest  the 
transfusion  of  blood  (1615).  His  Alchymia  is  divided  into  two 
parts,  the  first  dealing  with  the  laboratory  operations  of  chemistry, 
including  inntniments  and  furnaces;  the  latter  half  containing 
accurate  and  systematic  descriptions  of  chemical  substances.  Of 
this,  no  fewer  than  80  pages  are  still  devoted  to  the  philosopher's 
stone. 

A  lypical  follower  of  Parardsus  was  the  adventurous  alcbcmiBt  and 
swiniilcr,  LcH>nhard  Thumhcvsspr  zum  Thurn  (1531-95),  of  Basel,  who  started 
out  as  n  golflKmith'H  iipprcnticc,  married  at  sixtpen,  and  wax  soon  embarked  in 
a  "golti-brick"  imposture  (sellinR  tin  coated  with  unld),  for  which  he  h&d  to 
flee  Ihc  cily  and  take  up  a  rovinR  lite.  He  traveled  tnr  and  wide,  became  in- 
Bpector  of  mines  in  Tyrol  in  IS.^,  and,  after  healin(t  the  wife  of  the  Elector  of 
BrandenbufK  of  a  desperate  illness,  became  hLi  biidy  phj-sician  in  1578.  In 
Berhn,  he  made  ro  much  money  by  pan'n-broking,  u.-<ury,  and  the  sole  of  calot- 

'  For  a  full  account  of  all  this,  see  Henir  CarrinKton  Bolton's  delightful 
book,  "The  Follies  of  Science  at  the  Court  of  Rudolph  II, "  Milwaukee,  I90(. 
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dars,  horoscopes,  and  secret  remedies,  that  he  was  able  U>  set  up  a  private 
laboratory  aXM  [ninting  office,  with  type-foundry  attached.  A  iM^andaloua  law- 
suit with  his  third  wife  reduced  him  to  beggary,  and  he  died  obscurely  in  a 
cloister  at  Cologne.  His  writing,  full  of  mystical  humbUKgery,  are  without 
value,  although  much  has  been  made  oT  his  discovery  that  mineral  waters 
yield  a  certain  residue  upon  evaporation. 

Many  physicians  of  this  period  were  also  mathematicians  and  authors  of 
some  of  the  earliest  practical  arithmetics  (algorisms),  notably  those  of  Joh. 
Widman  (1488),  G.  Valla  (1501),  Amoldo  de  Villa  Nova  (1501),  J.  Feraeliua 
(1528),  Gemma  Prisius  (1540),  Robert  Recorde  (1542),  and  M.  Neander 
(1555').  Of  this  group  the  most  picturesque  figun;  was  Geronimo  Cardano 
(1501-76),  whose  rovmg  life  was  filled  with  strange  adventures.  A  medical 
graduate  of  Padua,  he  practised  medicine  and  professed  mathematics  at  Milan 
and  was  professor  of  medicine  successively  at  Pavia  and  Bologna.  Cardan 
made  his  majrk  with  his  treatise  on  arithmetic  (1539)  and  his  algebra  (Are 
mofna,  1515),  which  contains  his  famous  solution  of  cubic  equations,  most  of 
which  was,  however,  stolen  from  Tartaglia,  Although  excluded  from  the 
College  of  Physicians  at  Milan  by  his  illegitimate  birth  he  gained  some  practice 
by  his  cure  of  the  child  of  the  Milanese  senator  Sfondrato,  and  as  the  medical 
adviser  of  the  asthmatic  Archbishop  Hamilton  of  St.  Andrew's,  But  he  was 
only  a  medical  astrologer  and  empuic.  His  best  work  is  his  natural  history 
(De  aiJitUiiate  rerum,  1550),  which  shows  remariiable  insight  into  biologic  phe- 
nomena, and  is  evolutionary  in  its  tendency.  It  contains  a  device  for  teaching 
the  blind  to  read  and  write  by  the  sense  of  touch  (quomodo  ciEcug  scrihtre 
dorcri  ■polftl),  which  is  not  very  different  from  the  modem  invention  of  Braille 
(1829-^).  Jerome  Cardan  also  saw  the  possibility  of  teaching  the  deaf  by 
signs.  His  MetopoKOpia  (1658)  is  illustrated  with  800  cuts  of  human  faces,  an 
ftstrologic  physiognomy,  based  upon  the  idea  that  the  furrows  in  the  forehead 
were  inSuenced  by  the  seven  celestial  bodies  and  that  horoscopes  might  be 
drawn  from  such  data. 

The  idea  of  instructing  the  deaf  was  again  taken  up  by  P^dro  Ponce  de 
Leon'  (1520-84),  a  Benedictine  monk  of  Sahagun,  Spain,  who  was  the  first,  in 
his  own  words,  to  teach  the  deaf  "to  speak,  read,  write,  reckon,  pray,  serve  at 
the  altar,  know  Christian  doctrine,  and  contcss  with  aloud  voice."  His  written 
work  on  tie  subject  is  lost,  but  Ilia  system  was  preserved  in  tbe  treatise  of 
Juan  Pablo  Bonet  (1620). 

That  the  phenomena  of  hypnotism,  aut^osuggestion  and  psy- 
chotherapy were  well  known  in  the  sixteenth  century  is  apparent 
from  the  writings  of  Pomponazzi,  Cornelius  Agrippa,  Cardan,  Van 
Helmont  and  Kercber.' 

After  the  time  of  Mnndinue,  a  nimiber  of  anatomic  treatises 
appeared  containing  the  first  rude  attempts  at  pictorial  repre- 
sentation of  dissected  parts.  These  are  the  so-called  "graphic 
incunahute"  of  anatomy  and  may  conveniently  take  in  all  pub- 
lished illustrations  of  the  pre-Vesahan  period.     They  are; 

1.  The  25  editions  of  Mundinus,  printed  between  1478  and  1580,  includ- 
ing those  in  Ketham. 

2.  The  Faacicidut  medieina  (Venice,  1401)  of  Johannes  de  Ketham, 

■  D.  E.  Smith:  Rara  Arithmetica,  Boston,  1908,  paesim. 

'  H.  Schelenz:  Arch.  t.  Gesch.  d.  Naturwissensch.,  Leipzig,  1910-12,  iii, 
237.  About  1517,  large  letters  cut  in  wood  had  been  used  by  Francesco  Lucas 
in  Spain  and  Rampazetto  in  Italy. 

*  See  the  Paris  dissertation  of  Camille  Rouzeaud  (1918,  No.  4),  who  styles 
the  poiod  "le  sitele  de  I'hypnotisme." 
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tbraugb  Biz  ]&ter  (Venetian)  editians,  viz.,  1493  (Italian  tnuulation),  14K, 
1500,  1513,  1522,  1522  (ItaliaD  tranalation),  all  containing  the  anatomj  o(  | 
Mundinus  at  the  end. 

3.  The  ekelcton  of  Richard  Uelain,  printed  at  Nuremberg  in  1493.  , 

4.  An  illustration  of  the  abdominal  muscles  in  the  14M  edition  o(  tk 
Conciliator  differeTttiamm  of  Peter  of  Abano. 

5.  The  PkiUuophitE  naiuralie  compendium  or  Compendiosa  capiiit  phyni 
declaratio  {Leipzig,  149fl)  of  the  Leipzig  jurist,  Johannes  Peyligk  (1474-15K?). 
This  work  rapidly  passed  through  seven  Hubsequent  editions,  viz.,  1503, 1509, 
1510,  1513,  1515,  151fi,  1518  (SudhofP). 

6.  The  AJiiropologium  (Leipzig,  1501}  of  the  Leipzig  professor  Mag- 
nus Hundt  (1449-1519). 

7.  Gregor  Reisch'a  MaryarUa  pkilomphira  (1503,  1504),  containing  avieir 
of  the  thoracic  and  abdominal  viscera  and  the  oldest  schematic  representaliMi 
of  the  eye,  which  SudhofT  has  traced  to  a  pen  drawing  ina  Leipzig  codex  of  tlie 
preceding  century. 

8.  llie  fugitive  anatomic  plates  {Flitgeade  Blatter)  of  Jobann  Schott  of 
Mainz  (1517),  Christian  Wechel  of  Paris  (1536),  Heinnch  Vogtherr  of  .Stius- 
burg  (1539),  and  others. 

9.  The  Spiegl  der  ArUny  of  Laurentius  Phryeeen  (Fries,  Friesen)  (1519). 

10.  Giacomo  Beren^uio  da  Carpi's  commentary  on  Mundinus  (1521); 
and  his  Isagoga  breves  (Bonn,  1514). 

11.  The  AnaUimia  para  prior  (Marburg,  1536)  of  Johann  Eichmann 
or  Dryander  (died  1560). 

It  has  been  shown,  in  the  highly  exhaustive  researches  of  Kail 
Sudhoff,^  that  none  of  these  earher  anatomic  illustrations  were 
based  upon  original  observation  or  dissection,  but  that,  for  the 
most  part,  they  are  purely  traditional,  servile  copies  from  manu- 
script sketches  of  the  past,  with  some  little  superadded  touches 
here  and  there.  The  ninth  century  Breslau  Codex  3714  and  a 
twelfth  century  Copenhagen  MS.  give  the  traditional  pictiu*es  of 
the  fetus  in  utero  as  handed  down  by  Moschion.  The  wood-cuta 
in  Ketham's  Fasciculus  represent  a  circle  of  21  urine  glasses  which 
Sudhoff  has  traced  to  a  manuscript  of  1400;  sick-room  and  dissect- 
ing scenes,  with  groups  of  Venetian  gentry  in  the  costumes  of  the 
period;  and  a  remarkable  series  of  characteristic  semi-squatting 
figures  indicating  the  sites  of  injury  or  disease  and  the  most  favor- 
able localities  for  applying  treatment,  viz.,  the  "zodiac-man" 
(Tierkreiszeichenmann),  in  which  schemata  of  the  viscera  are  often 

'Sudhoff:  Arch.  f.  Gesch.  d.  Med.,  LeipE.,  1915-16,  ix,  309-U,  1  pi.: 
1916-17,  X,  251. 

-Karl  Sudhoff:  Tradition  und  Naturbeobachtung  in  den  lUustrationen 
medizinischer  Handschriften  und  FrQhdruckpj  vornchmlich  des  15,  J^ir- 
hundcrtA,  Leipig,  1907;  Bin  Beitra^  zur  Geschichte  der  Anatomie  im  Mittel- 
alter,  Leipzig.  1908,  his  highly  original  studies  of  the  prehistory  of  Ketham  in 
the  MS.  sourecs,  the  schematic  eye,  the  visceral  schemata  and  the  FHiifbiidfT- 
serie  (Arch.  f.  Gesch.  A.  Med.,  Leipz.,  1907-16,  pnaaim);  also,  Walter  Sudhoff"& 
dissertation,  "Die  Lehre  von  den  Himventrikeln  in  textlicher  und  graphischer 
Tradition  des  Altertums  und  Mitt«lalters  (Leipzig,  1913).  For  a  good  account 
of  pre-VesalisD  illustration  in  English,  with  reproductions  of  most  of  the  figures, 
see  Prof.  William  A,  Locy's  interesting  essay  ut  Jour.  Morphol.,  Chicago,  1911, 
xxii,  34.5-987. 
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overlaid  by  the  zodiacal  figures;  the  "blood-letting  maa"  (Aderlasg- 
monn),  whose  body  is  tattooed  with  marks  indicating  the  best 
Qtes  fnr  venesection  under  the  signs  of  the  zodiac;  the  "planet- 
man"  (Planetentnann)  of  Western  Europe,  in  which  the  planets 
or  their  symbols  are  substituted  for  the  signs  of  the  zodiac;  the 
"ack-man"  (Krankheitsmann),  ringed  about  with  naines  of  dis- 
Wfs  and  vague  indications  as  to  their  location  in  the  body;  the 
"wound-man"  (Wundentnann),  whose  body  is  mauled  and  pierced 
all  over  by  stones,  arrows,  swords  and  spears,  the  points  of  incision 
or  lesion  showing  where  the  arteries  are  to  be  sought  for  in  ligation ; 
and  tbe  crouching  pr^;nant  woman  {Gravida),  giving  a  crude  dia- 
grammatic view  of- the  fetus  in  utero.    These  strange  didactic  pic- 
tures have  all  been  interpreted  by  SudhofF  as  sidelights  on  the  al- 
most stationary  character  of  the  medieval  mind,  standing  out  as 
rude  indices  of  its  workings  in  relation  to  the  three  great  branches 
of  internal  medicine,  surgery,   and  obstetrics.'     They  have  all 
been  located  by  him  in  manuscripts  of  earlier  centuries,  for  in- 
stance, the  blood-letting  man  of  1432  in  the  Munich  library,  or 
the  figures  in  a  thirteenth-century  Provencal  manuscript  at  Basel. 
It  was  customary  for  the  medieval  illustrators  to  make  a  series  of 
five  schematic  pictures  (Funfbilderserie),  representing  the  osseous, 
nervous,  muscular,  venous,  and  arterial  systems,  to  which  the 
pregnant  woman  or  a  view  of  the  generative  organs  of  either  sex 
iras  sometimes  added,  and  this  series  has  been  found  by  SudhofF  in 
German  manuscripts,  from  the  cloisters  at  Priifening  {A,  D.  1154) 
and  Scheyem  (1250),  in  a  thirteenth  century  Provencal  MS.  at 
Basel,  and  even  in  Persian  MS.  in  the  India  office  at  London  and 
the  Bodleian  Library  at  Orford.     The  curious  reflex-frog  posture 
is  found  even  in  the  acupuncture  mannikins  of  ancient  Chinese 
medicine    (Hsieb).     The   medieval   MS.   drawings   were   plainly 
intended  as  crude  mnemonic  schemata,  to  refresh  the  memory  of 
students,  perhaps  even  for  popular  instruction.    Some  were  purely 
diagrammatic,  e.  g.,  the  many  MS.  drawings  of  the  schematic  eye, 
described  by  Sudhoff,'  the  naive  gropings  at  localization  of  the 
functions  of  the  brain';  the  Arabic  schema  of  crossing  of  the  optic 
ner\'es  from  Constantinople,*  which  resembles  an  Oriental  prayer- 
rug,  or  the  thirteenth  century  schema  of  the  uterus  and  adnexa  in 
the  Bodleian  (Ashmole  MS.  399),  which  has  the  same  appearance-B 

•Sudhoff:  Arch.  f.  Gesch,  d.  Mod.,  Leipz.,  1907-8,  i,  219;  351;  1908-9. 
ii.  84. 

>  Ibid.,  1914-15.  viii.  1-21.  2  pi. 

'  W.  Sudhoff :  Ibid.,  11H3-14,  vii.  149-205,  2  pi. 

'Seep.  111. 

•C.  Singer:.  Proc.  Roy.  Soc.  Med.  (HiBt,  Sect.),  Lond.,  1915,  ix,  43- 
47,  2  pi. 
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DrawinRB  nhowing  influence  of  tradilion  upon  citrly  anatomic^  illustration. 
(By  kind  pfrmisMon  of  Professor  Karl  Sudhoff.  Cnivprsity  of  Lcipziic)  11: 
Ni'fvous  system,  from  Prasian  MS.  No.  2290,  IndiiiOfBra-,  London.  F:Sirhema 
of  the  nervous  system,  from  a  MS.  of  1152,  diaeoverefi  by  Sir  Victor  Horsley 
in  the  Bodleian  Library,  Oxford.  G:  Nervous  R^vtom,  from  a  toiirtwmth  cen- 
tury M8.  in  the  library  of  Prince  von  Lobkowicz  (Raudnitz,  Bohemia).  11: 
Arterial  sysitcm  of  a  pr^;nant  woman,  from  Per:iian  MS.  No.  2296,  liiiliit 
Office,  London.  I;  Gravida,  from  a  miniature  pointpd  about  1400  in  Leip/ifC 
MS.  Codex  No.  1122.  Compare  0  with  the  two  rentiiries  older  F.  and  note 
the  monotonoun  nmilarity  in  all  IheiM!  frofii-like  fipiures,  which  in  common  to 
Aztec,  Thibetan,  PeiEJao,  Provengal,  and  other  anatomic  MSB.  of  the  time. 
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In  Kethatn's  Gravida  of  1491,  the  parts  of  the  body  are  labeled  for 
the  first  time,  and  this  is  also  true  of  Richard  Helain's  skeleton  of 
1493,  a  good  example  of  the  fugitive  anatomic  platee  which  used 
to  be  exhibited  in  the  German  barber-ahopa  and  bath-houses  of 
the  fifteenth  and  sixteenth  centuries.  This  skeleton  was  copied  by 
Griininger  in  1497  and  by  Johann  Schott  in  1517.  As  examples  of 
pre-Berengarian  anatomy,  the  cuts  in  Peyligk  and  Hundt  look,  in 
some  of  their  details,  like  a  child's  scratching  on  a  slate.  Those  in 
Peyligk  have  been  traced  by  Sudhoff  to  a  series  of  18  manuscript 
figures  in  the  Royal  Library  at  Berlin  and  Erfurt,  which  were 
used  by  Henri  de  Mondeville  to  illustrate  his  anatomic  lectures  at 
Montpellier  about  1304.  Phryesen  has  a  much  better  executed 
engraving  of  the  viscera  (1517),  attributed  by  Blumenbacb  to 
Johann  Waechtlin,  and  also  ^ven  in  Gersdorff's  Feidtbwh  (1517), 
which  is,  however,  strikingly  like  the  cruder  picture  in  Reisch's 
Margarita  philosopkica  (1504),  The  marginal  f^rations  of  the 
brain  and  the  tongue  are  excellent,  and  five  of  the  brain  pictures 
were  reproduced  in  Dryander's  Aruitnmia  (1536),  Peter  of  Abano's 
Conciliator  of  1496  contains  the  first  example  of  the  "Mtiakelmann" 
i.  e.,  a  full-length  figure  exhibiting  its  dissected  muscles.  In  the 
works  of  Berengano  da  Carpi,  who  was  the  first  to  substitute 
drawing  from  nature  for  traditional  schemata,  this  figure  is  rep- 
resented as  holding  up  the  separate  muscles  for  inspection,  and  the 
same  motif  becomes  the  6cor<ju  or  flayed  figure  in  Vesalius.  Beren- 
gano has  a  tolerable  skeleton,  which  is  suspiciously  like  those  of 
Helain,  Griininger,  and  Schott,  and  his  picture  of  the  pregnant 
woman  in  a  reclining  attitude  became  afterward  the  theme  of  many 
variations  by  Stephanus  and  others,  down  to  the  time  of  Gautier 
<i'Agoty's  beautiful  life-size  panel  in  oils.  These  tentative  efforts 
at  representation,  rare  and  curious  as  they  are,  pale  almost  into 
obscurity  beside  the  cartoons,  icarchis,  and  chalk  drawings  of  the 
great  artists  of  the  period — Luca  Signorelli,  Michael  Angelo, 
Raphael,  Verocchio,  and  his  pupil,  Leonardo  da  Vinci.  But,  as 
shown  by  Edward  C.  Streeter,'  anatomy  was  advanced  by  the 
Floi-entine  painters  and  aurifalwrs  even  before  the  time  of  Veroc- 
chio. 

Tlir- temperaiiHTlalfourtwnlh-rcntury  Florcniincwasa  "halt-baked  scien- 
tist."  Tlio  early  painters  after  Giotto  ai"pirc<I,  like  all  primitifs,  to  realuni 
and  the  n-prcMpntation  of  movement,  to  pass  from  the  flat-land  of  the  Italo- 
B.vzanline  mosaies  and  fipirations  into  the  tri-dimen.Hional  world  of  verismiU- 
tudeand  motion.  To  thim-nd  (teometrv.  perspeetive,  and  the  science  of  bodily 
proportion  were  arduously  studied,  'the  city  itself  was  a  "very  paradise  of 
littfe  bank  clerks, "  who  wn>te  "solid  works  on  mercantile  arithmetic."  All 
the  ffreat  works  on  i>erspeptlve  and  human  proportion,  except  Dflrer's,  came 
from  Florence.     In  respect  of  naturalism  in  paintinR.  Giotto's  assifitant  &nd 

1  Streeter:  Bull.  Johns  Hopkina  Uosp.,  Bait.,  1910,  xxvii,  113-llg. 
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intimate,  Stefsno,  colled  the  acimmia  delta  nalurn,  became  ho  eucccasful  that 
phlebotomiats  nere  said  to  stand  before  his  sabjects  to  study  the  branching 
of  the  veins.  An  intereat  in  dissecting  probably  came  about  through  the  fact 
that  the  painters  formed  a  sub-epecies  of  the  I^orentine  "Guild  of  Physicians 
and  Apothecaries,"  which  Masaccio  joined,  first  att  an  apothecary  (1421).  then 
as  a  painter  (1423).  At  the  apothecary-ehop,  the  painters  bought  their 
pigments  and  so  came  in  closer  contact  with  the  physicians  at  the  guild' 
functions.  Thus  dissecting,  as  to  which  the  Florentine  universitv  statutes 
of  1387  give  explicit  directions,  became  a  word  of  ambition  with  the  artists, 
who  soon  got  in  the  way  of  assisting  at  private  dissections  among  their  doctor 
friends  or  of  doing  a  little  body-snatching  on  their  own  account.  Leonardo, 
says  Streeter,  is  merely  the  end-rcault  of  thLs  quest  for  uncompromising  reslism. 
Leonardo  derives  from  Andrea  del  Castagno  (1390-1457).  through  Domenico 
Veneziano,  Alesso  Baldonnetti  (1427-99),  and  Andrea  Verocchio  (1435-88). 
Castagno,  who  dissected  at  Santa  Maria  Nuova,  was  called  the  Donateilo  of 
painting  on  account  of  his  skill  in  myologic  detail.  In  this  regard,  he  influenced 
PoUajuolo,  who  studied  masculature  by  flaying  the  cadaver.  "The  Anatomy 
of  the  Miser's  Heart,"  at  Padua,  by  the  sculptor  Donatfllo.  U  a  document  in 
bronze  of  the  interest  taken  in  dissecting.  PoUajuolo,  Castagno,  Mantegna, 
Leonardo,  in  a  sneer  of  Raskin's,  "polluted  their  work  with  the  .science  of  the 
sepulchre."  On  the  t«ictual  side,  the  continuum  between  Mundino  and  Leon- 
ardo is  filled  in  part  by  the  anatomists  Gabriele  Zerbi  (1468-1505),  of  Verona, 
professor  at  Padua,  who  wrote  an  anatomic  treatise  (1502),  first  separated  the 
ontans  into  systems,  described  the  muscles  of  the  stomach  and  the  puncta 
lachrymaliaj  Atessandro  Benedetti  (1460-1525),  his  successor  at  Padua, 
founder  of  its  anatomic  theater  (1490)  and  author  of  an  Anatomia  (1497); 
Alessandro  AduUini  (1463-1512).  dt  Bologna,  who  discovered  the  malleus, 
incus,  labvrinth,  the  ileocecal  valve,  and  wrote  an  anatomy  (1516);  Bsren- 
gario  dft  Csrri  (1470-1, 550),  and  More  Antonio  della  Torre  (1481-1512), 

C'easor  at  Padua  and  Pavia,  who,  according  to  Vasari,  collaborated  with 
nardo  in  an  anatomic  treatise, 

Leonardo  da  Vmd  (1452-1519),  the  greatest  artist  and  scien- 
tist of  the  Italian  Renaissance,  was  the  founder  of  iconographic 
and  physiolo^c  anatomy,  although  his  chalk  drawings  (1512) 
remained  buried  for  over  two  hundred  years,  when  they  were 
noted  by  William  Hunt«r  (1784)  and  Blumenbach  (1788).  'in  the 
last  quarter  century  all  the  known  drawings  of  Leonardo  have  been 
handsomely  and  adequately  reproduced,  notably  those  from  the 
Royal  Library  at  Windsor,  the  Ambrosian  Library  at  Milan  and 
the  Institut  de  France.' 

Startlingly  modem  in  their  accuracy  and  display  of  physiologic 
knowledge,  these  impromptu  sketches,  made  beside  the  dissected 
subject,  reveal  such  acquaintance  with  muscular  anatomy  as  was 
possible  only  to  the  Greek  sculptors,  and  fully  justify  William 
Hunter's  claim  that  their  author  was  "the  greatest  anatomist  of 
his  epoch."  Leonardo,  like  his  forerunners,  beheved  that  a  scien- 
tific  knowledge  of  artistic  anatomy — something  quite  different 

■I  manoecritti  di  Leonardo  da  Vinci  (ed.  Sabachnikoff-Piumati),  2  v., 
Paris,  Turin,  189S-1901.  Quademi  d'anatomia  (ed.  Vangensten,  Hop.stock 
and  Fonafan),  4  v.,  Chriatiaiila,  1911-14.  Notes  et  desseins,  12  v.,  Paris.  E. 
Rouveyre,  1901.  These  have  been  closely  studied  by  M.  Holl  (Arch.  f.  Anat., 
Leipz.,  1913,  225;  1914,  37;  1915,  1)  ancf  A.  C.  Hebs  (Bull.  Med.  Hist.  Soc., 
Chicago,  1916,  66-^3;  Boston  Med.  and  Surg.  Jour.,  1916,  cbcxv,  1;  45). 
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from  the  Greek  Bculptor'B  instinctive  knowledge  of  the  nude  ^;ure  - 
in  action  and  repose — can  be  gained  only  at  the  dissecting  table. 
Galenic  anatomy  he  probably  knew,  possibly  also  Guy  and  Mun- 
dinuB,  but  in  his  actual  work  he  was  his  own  best  teacher.  He  made 
over  750  separate  sketches,  including  not  only  delineations  of 
muscles,  but  drawings  of  the  heart,  the  lungs,  the  cervical,  thoracic, 
abdominal  and  femoral  blood-vessels,  the  bones  and  nerves,  with 
deep  dissections  of  the  viscera  and  cross-sections  of  the  brain  in 
different  planes.  Remarkable  are  his  studies  of  the  bones,  the  skull, 
the  spine,  the  valves,  muscles  and  vessels  of  the  heart,  his  dis- 
covery of  the  atrio-ventricular  band  in  the  right  heart,  his  cross- 
sections  of  the  brain  and  casts  of  its  ventricles,  his  probable  injec- 
tions of  the  blood-vessels,  his  unique  and  accurate  delineation  (d 
the  statutoiy  position  of  the  foetus  in  utero,  his  studies  of  an- 
tagonistic muscles  by  tape  models,  his  investigation  of  the  hydro- 
dynamics of  the  blood-current.  Sometimes  his  notations  of  the 
origin  and  insertion  of  the  muscles  are  too  minute,  because,  bav- 
ii^  no  accurate  nomenclature  to  guide  him,  he  had  to  rely  upon 
his  own  deductions  from  what  he  saw,  which  was,  in  any  case, 
a  great  advance  upon  servile  Galenism.  He  was  the  originator  of 
cross-sectional  anatomy.  "With  a  few  strokes  of  the  pencil,  he 
demonstrated  morphological  relations  in  a  manner  not  approached 
before  the  time  of  Friedrich  Merkel"  (SudhofT),  The  marginal 
notes,  which  Leonardo  has  recorded  in  mirror-writing,  perhaps 
lest  others  appropriate  his  ideas,  reveal  the  cautious,  secretive 
spirit  of  the  time.' 

Among  the  anatomic  works  of  the  pre-Veaalian  period  we 
should,  of  course,  include  Aibrecht  Diirer's  treatise  on  human 
proportion  (De  simmetria,  Nuremljei^,  1532),  which  latter  was  the 
first  apphcation  of  anthropometry  to  esthetics,  and  is  technically 
interesting  because  it  contains  the  first  attempts  to  represent 
shades  and  Hhadows  in  wood-engraving  by  means  of  cross-hatching. 

Thoroughly  as  the  great  artbts  of  the  Benaissance  may  have 
studied  external  anatomy,  yet  dissecting  for  teaching  purposes 
was  still  hampered  by  the  theologic  idea  of  the  sanctity  of  the 
human  l)ody  and  its  resurrection.  Moreover,  as  very  httle  ana- 
tomic material  could  be  obtained  among  a  sparse  and  slowly 
growing  population,  people  were  naturally  averse  to  the  possible 
dissection  of  friends  or  relatives.  The  anatomy  of  the  schools 
was  still  the  anatomy  of  Galen.  How  far  such  teaching  had  pro- 
gressed may  be  gathered  from  the  quaint  cut  on  the  title-page  of  the 

iSiidhoff:    Munchpn.  mrd.  Worhenschr.,  1919,  hvi,  l.i76. 

'  That  Leonardo's  MS.  may  have  been  pocn  and  studied  by  others  is  sug- 
gested by  a  ropy  of  one  of  his  drawings  by  Durer  and  by  the  ambiguous 
akeletul  figures  in  the  Uffizi  at  Florenee. 
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'  Mellerstadt  Mundinus  (1493),  in  which  the  scholastic  instructor, 
in  long  robe  and  biretta,  wand  in  hand,  gravely  expounds  Galen 
by  the  book  from  his  pulpit-chair,  while  below  the  long-haired 
barber-servant^  makes  a  desperate  shift  at  demonstrating  the 
viscera  of  the  subject  before  him.  The  Faust  who  was  to  release 
the  subject  from  these  trammels  and  uphold  the  doctrine  of  the 
visum  el  reperlum  was  Andreas  Vesalius'  (1514-64),  the  most 
commanding  ^ure  in  European  medicine  after  Galen  and  before 
Harvey.  There  were  plenty  of  dissectors  and  dissections  before 
Vesahus,  but  he  alone  made  anatomy  what  it  is  today — a  Uving, 
working  science.  It  was 
the  effect  of  his  strong 
and  engaging  personality 
that  made  dissectii^  not 
only  viable,  but  respect- 
able. His  career  is  one 
of  the  most  romantic  in 
the  history  of  medicine. 
Flemish  bom,  but  of  Ger- 
man extraction,  a  pupil 
of  the  ardent  and  bigoted 
Galen ist,  Jacobus  Syl- 
vius, Vesahus,  in  his 
graduating  thesis,  showed 
at  first  the  conventional 
tendencies  of  the  scholi- 
ast ;  but  his  mind  was  too 
active,  his  spirit  too  keen 
and  independent,  to  feed 
long  on  the  dust  of  ages, 
and  he  soon  estabUshed  a 
reputation  for  first-hand 
knowledge  of  the  dissec  ted 
human  body,  even  teach- 
ing himself  the  difficult  art,  so  essential  to  surgeon  and  gynecolo- 
gist, of  recognizing  the  palpable  structures  by  an  educated  sense 
of  touch.  Five  years'  experience  as  pubhc  prosector  at  Padua, 
where  he  taught  students  to  dissect  and  inspect  the  parts  in  situ, 
culminated  in  the  ma^ificent  De  Fabrica  Humani  Corporis  (1543), 
a  work  which  marks  an  epoch  in  breaking  with  the  past  and 
throwing  overboard  Galenical  tradition.    The  effect  of  a  pubhca- 

■  It  is  possible  that  this  may  represent  Alessandra  Giliaiii,  a  talented  girl 
of  Pereiceto,  who  assisted  Mundiniis  in  dissecting. 

*  Vesalius'  family  name  was  "Witing,"  later  changed  to  "Wesel,"  where 
they  once  lived.    Vesalius'  coat  of  arnis  bore  three  weasels  (icesd). 


Andreas  Veasliua  (1514-64). 
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tion  80  radical  on  a  superstitious  and  forelock-pulling  age  was 
immediate  and  self-evident.  Sylvius,  his  old  teacher,  turned 
against  his  brilliant  pupil  with  acrimony  and  coarse  abuse,  while 
his  own  pupil,  Columbus,  a  man  of  questionable  honesty,  sought  to 
cast  discredit  and  derision  on  him  by  sharp  practice.  Others  were 
inclined  to  "damn  with  faint  praise,"  or  joined  in  a  conspiracy  of 
silence,  and,  as  a  last  straw,  he  was  subjected  to  subterranean 
persecution  at  the  instance  of  authority.  Those  things  were  not 
without  their  effect  on  Vesalius.  His  portrait  suggests  a  doughty, 
swarthy,  shaggy,  full-blooded  nature,  like  some  of  Lucas  Cranach's 
worthies— a  man  ready  to  give  no  odds  and  take  none,  so  long  as 
his  opponents  confronted  him  in  the  open;  but  nowise  inteoded 
for  the  spiritual  r61e  of  a  martyr.  In  a  fit  of  indignation  he  burned 
his  manuscripts,  left  Padua,  and  accepted  the  lucrative  post  of 
court  physician  to  Emperor  Charles  V.  He  married,  settled  down, 
became  a  courtier,  and  gave  up  anatomy  so  completely  that,  dur- 
ing the  long,  tedious  years  in  Madrid,  "he  could  not  get  hold  of 
so  much  as  a  dried  skull,  let  alone  the  chance  of  making  a  dis- 
section." He  paid  the  penalty  of  "the  great  refusal"  when  his 
favorite  pupil,  Gabticle  Falloppio,  came  to  the  front  as  a  worthy 
successor,  and  rumor  licgan  to  make  it  clear  that  he  himself  was 
fast  becoming  the  shadow  of  a  great  name — 


On  receiving  the  Fallopian  Observation's  anatomicce  in  1561, 
all  the  aspirations  of  his  youth  revived,  if  we  may  trust  his  own 
burning,  enthusiastic  words,  language  which  fully  justifies  the 
implications  of  Edith  Wharton's  poem: 

At  leaat 
I  rcpossc»<  my  pfist,  am  once  again 
No  courtier  med'cininp  Ihe  whims  of  kings 
In  muffled  palaco-ch  ambers,  but  the  tree 
Friendless  Vesaliu»i,  with  his  back  against  the  wall. 
And  nil  the  world  against  him. 

In  Ihe  year  1503  Vesalius  set  out  on  a  pi^rimage  to  Jerusalem, 
as  a  penance,  some  say,  for  an  accidental  human  vivisection;  more 
probably,  the  botanist  Clusiua  thought,  as  a  pretext  for  getting 
away  from  his  tiresome  surroundings.  On  his  way  back,  in  1564, 
he  received  word  of  an  invitation  to  resume  his  old  chair  at  Padua, 
just  vacated  by  the  death  of  Fallopius.  But  his  highest  wish,  to, 
"once  more  be  able  to  study  that  true  Bible,  as  we  count  it,  of  the 
human  body  and  of  the  nature  of  man,"  was  not  to  be  realised. 
The  sudden  access  of  an  obscure  malady  left  Vesalius  to  die, 
solitary  and  unfriended,  on  the  island  of  Zante. 
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The  principft]  works  of  Vesalius  iaclude  six  anatomic  plates  (Tabula 
analomiea:),  pnnted  at  Venice  in  1538,  and  reprinted  in  fcicaimile  by  Sir 
William  Sterling  Maxwell  in  1S74;  the  Epitome  (Basel,  1540),  an  atlas  com- 
pendium of  the  Pabrica,  remarkable  for  the  plaUs  representing  two  hand- 
some specimens  of  the  human  race,  usually  ascribed  to  Titian'-  the  epistle 
on  the  China  root  (1642),  which  contains  much  acute  criticism  of  Galen,  and  is 
especially  valuable  for  the  light  it  throws  upon  the  life  of  Vesalius;  finally  the 
Fahriea  itself,  published  in  June,  1543,  a  superb  example  uf  the  beautiful 
typography  of  his  friend  Oporinus  (Herbst)  of  Basel,  sumptuously  illustrated 
by  Titian')*  pupil,  Jan  Kalkar,  who  was  the  first  to  attain  what  Choulant  calls 
the  true  anatomic  norm,  that  is,  a  picture  at  once  scientificallv  exact  and 
artistically  beautiful,  aunmiing  up,  as  in  a  composite  photograph,  the  inau- 
merablepeculiarities  and  minor  variations  in  structure  encountered  in  dissec- 
tion. Toe  splendid  wood-cuts,  representing  majestic  skeletons  and  flayed 
figures,  dwarfing  a  background  of  landscape,  set  the  fashion  for  over  a  century, 
and  were  copied  or  imitated  by  a  long  hne  of  anatomic  illustrators,  such  as 
Walther  Ryn,  Geminus,  Tortebat,'  Valverde  di  Hamusco,  Dulaurens,  Ca»- 
serius,  and  Bidloo.  In  the  second  Basel  edition  of  1552-5,  the  beautiful  typog- 
raphy of  Oporinus  appears  in  enlarged  font,  the  faulty  pagination  and  ind£X 
of  1543  are  corrected  and  improved,  the  text  is  revised  and  more  scientioe. 
Of  the  two  editions,  the  second  is  much  the  better  worth  having. 

While  written  in  Latin,  the  "Fabrica"  is  truly  vernacular  in 
the  sweeping  scorn  and  violence  of  its  language  in  dealing  with 
Galenical  and  other  superstitions.  Although  it  completely  disposes 
of  Galen's  osteology  and  muscular  anatomy  for  all  time,  and,  in- 
deed, recreates  the  whole  gross  anatomy  of  the  human  body,  it 
has  never  been  translated.  The  dubious  relations  of  the  azygos 
vein,  the  rete  mirabile  of  quadrupeds,  the  canine  scalenus  and 
simian  rectus  abdominis,  the  four-  and  five-lobed  liver,  the  seven- 
segmented  sternum,  the  double  bile-duct,  the  homed  uterus,  the 
interventricular  pores,  the  hypothetic  sutures  in  the  maxillaries, 
all  these  Galenic  errors  are  roughly  swept  aside,  along  with  the 
bone  Luz,  Adam's  missing  rib,  the  os  cordis  cervi  as  a  remedy  for 
heart  disease,  and  other  current  superstitions.  The  edition  of 
I5')2-5  closes  with  a  chapter  on  vivisection  in  which  Vesalius  veri- 
fies Galen's  experimental  sections  of  the  spinal  cord  and  recurrent 
laryngeal  nerve,  proves  the  general  functions  of  muscle  and  nerve 
by  section,  shows  that  artificial  respiration  will  keep  an  animal 
aUve  after  its  chest  has  been  opened,  and  that  a  quiescent  heart 
may  be  resuscitated  by  the  use  of  the  bellows.  In  his  chapter  on 
the  brain,  he  appears,  in  theory,  at  least,  as  a  pioneer  of  experi- 
mental and  comparative  psychology,  rejectii^  the  current  view 
that  the  cerebral  action  of  brutes  differs  from  that  of  man.  He 
was  also  a  pioneer  in  ethnic  craniology,  noting  the  globular  shape 
of  the  skull  in  the  Genoese,  the  Greeks,  and  the  Turks,  the  Battened 
'  occiput  and  broad  head  (brachycephaly)  in  the  "Germans"  of 
his  time,  and  the  oblong  skull  of  the  Belgians.    He  made  many 

■  Titian's  portrait  of  Vesalius  is  in  the  Pitti  Palace  at  Florence. 

■  T<Hiebat  was  a  pseudonym  of  Roger  de  Piles  (Cboulant). 
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postmortems,  noting  the  senile  changes  in  the  joints,  the  prolapse 
of  the  omentum  in  scrotal  hernia,  the  r61e  of  the  fossa  navicukris 
iirethriP  in  infection,  the  relations  of  splenic  to  hepatic  disease, 
and  the  bad  effeets  of  corsets  upon  the  viscera.  As  a  chnician.  he 
was  the  first  to  diagnose  and  describe  aneurj-sm  of  the  abdominal 
and  thoracic  aorta  (1555'}-  In  1562  he  performed  a  successful 
operation  for  empyema  upon  Don  Carlos  of  Aragon,  and  was 
successful  in  two  other  cases  of  this  procedure,  as  also  in  eJtcisions 
of  the  cancerous  breast.  However  scornful  and  truculent  in  his 
general  onslaught  against  superstition,  Vesalius  displays  the  air>' 
skepticism  of  a  man  of 
the  world  in  dealing  with 
these  Ideologic  points  so 
dear  to  medieval  theo- 
logians. For  instance, 
touching  the  Galenical 
crux  that  the  blood 
passes  through  certain 
hyjxJthetic  pores  in  the 
ventricular  septum,  be 
says,  "We  are  driven  to 
wonder  at  the  handiwork 
of  the  Almighty,  by 
means  of  which  the  blood 
sweats  from  the  right 
into  the  left  ventricle 
through  passages  which 
escape   the    human  via- 

WTiat  fate  might  have 
ijefallen  him  had  he  gone 
further  is  seen  in  the 
case  of  the  heretic  Mig- 
uel Servede  or  Seiretus 
(1609-53},  whom  Calvin  caused  to  be  burned  at  the  stake  for  a 
mere  ju^ling  of  verbiage,  a  theologic  quibble.  Servetus  was  one 
of  the  world's  martyrs  for  "the  crime  of  honest  thought."  His 
discovery  that  the  blood  in  the  pulmonary  circulation  passes  into 
the  heart,  after  having  been  mixed  with  air  in  the  lungs  is  recorded 
in  his  book,  the  Restitutio  Chiislianismi  (155.3),  of  which  only  the 
copies  at  Paris  and  Vienna  are  known  to  exist,  the  others  having 
been  burned  with  him.  The  rare  Nuremljerg  reprint  was  pub- 
lished in  1790. 


Michaul  Servotu«  (1609-53), 
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The  surpaesing  ability  of  Vesalius  is  seen  not  only  in  his 
establishment  of  anatomic  norms  for  the  description  and  figura- 
tion of  the  bones  and  muscles,  in  his  thorough  descriptions  of  such 
parts  as  the  eye,  the  ear,  the  accessory  sinuses  of  the  nose,  the 
pituitary  body,'  or  the  pelvic  cavity,  but  in  his  clean  sweep  of 
the  whole  subject.  His  ideas  were  sustained  by  his  pupil  Fal- 
lopius,  and  opposed  not  only  by  Sylvius  and  Columbus,  but  by 
an  anatomist  of  equal  rank  with  himself,  Bartolommeo  Eustachi 
(1524r-74),  called  Eustachius.    The  latter  was  professor  at  the  Col- 


i:;)  (1478-1555). 


legia  della  Sapienza  in  Rome,  where,  in  1552,  he  completed  his 
Tabula  analomioE,  a  set  of  superb  plates,  drawn  by  himself, 
which  remained  unprinted  in  the  Papal  Library  for  one  hundred  and 
sixty-two  years.  Finally  Pope  Clement  XI  presented  the  engraved 
plates  to  hia  physician,  Lancisi,  who,  by  the  advice  of  Morgagni, 
published  them  with  his  own  notes  in  1714,  these  being  the  first 
anatomic  plates  on  copper.    The  execution  of  these  plates  is  dry 
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and  hard,  but  they  are  more  accurate  in  delineation  than  those  of 
Vesalius.  Eustachius  discovered  the  Eustachian  tube,  the  thoracic 
duct,  the  suprarenal  bodies'  (1563),  and  the  abduceos  nerve; 
described  the  origin  of  the  optic  nerves,  the  cochlea,  the  pulmonaiy 
veins,  the  muscles  of  the  throat  and  neck,  gave  the  &8t  correct 
picture  of  the  uterus,  and  wrote  the  best  treatise  of  his  time  on 
the  structure  of  the  teeth  {Ldbellus  de  dentibus),  giving  the  nerve- 
and  blood-supply.  Although  Eustachius  declined  to  oppose 
Galenism,  he  was  a  natural  genius  in  discovery.  Jacques  Dubois 
{1478-1555),  called  Sylvius,  Vesalitis'  teacher  at  Paris,  was,  in 
spite  of  his  large  following  of  pupils,  a  harsh,  avaricious  bigot, 
whose  devotion  to  Galen  was  such  that  he  declared  Vesalius  to  be 
a  madman  {vesanus),  and  said,  in  reference  to  Galen's  errors  in 
human  anatomy,  that  "Man  had  changed  but  not  for  the  better." 
Sylvius  named  the  jugular,  subclavian,  renal,  pophteal,  and  other 
blood-vessels,  gave  equally  characteristic  names  to  many  of  the 
muscles,  which  we  still  retain  today,  and,  in  his  laagoge  (Venice. 
1536),  was  one  of  the  first  to  mention  the  Sylvian  aqueduct*  and 
the  valves  in  the  veins. 

The  other  opponent  of  Vesalius,  Matteo  Realdo  Colombo 
(1516?-1559),  called  Columbus,  is  sometimes  spoken  of  as  the 
discoverer  of  the  pulmonary  circulation,  but  the  work  in  which 
his  undoubtedly  excellent  account  is  contained,  his  De  re  ana- 
Umiica,  was  published  in  1559,  at  least  six  years  after  the  bitming 
of  Servetus  and  his  book,  and  there  is  some  internal  evidence 
indicating  that  Columbus  may  have  plagiarized  his  facts  from 
Servetus,  as  he  certainly  did  in  the  case  of  Vesalius  and  Ingrassias 
(discovery  of  the  stapes  in  the  ear).  Columbus  begins  his  work 
with  a  title-page  engraving,  imitated  from  the  frontispiece  of  the 
Fabrica,  and,  hke  Vesalius,  winds  up  with  a  chapter  on  vivisection.* 
In  prosecuting  vivisection,  he  had  the  cleverness  to  substitute 
dogs  for  h<^,  but  while  he  professed  a  horror  for  human  vivisec- 
tions, he  seems  correspondingly  callous  in  reference  to  the  suffer- 
ings of  the  canine  creatures  which,  as  he  constantly  reminds  us,  he 
cut  up  in  such  numbers  for  the  amusement  of  this  or  that  exalted 
personage.  Columbus  showed  by  vivisection  that  the  pulmonary 
veins  contain  blood,  and  while  he  held  to  the  ancient  theory  of 

'  "Glarnhila^  rcnibuH  incumbonfps,"  cAllrd  "capsula;  renales''  by  Spigelius 
(1627)  and  "[:iipsu]ir  HuprurcnalrH''  by  Kiolaniu  (1628). 

'  As  Dr.  Kriknk  Bakw  ban  pointed  out.  the  aqunluct  between  the  third  and 
fourth  ventricles  of  the  bmin,  attributed  by  various  writera  indifferently  U> 
Jacobus  and  Franciscus  SylviuB,  wa.«  describwl  and  fiaiin-<l  bv  other  anatomists 
lonit  before  the  time  of  eittur.  Johnx  Hopkins  Hosp.  Bull,,  BalW  1909, 
vol.  XX,  329-;}39.  ' 

paper  on  Columbus  ii 
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the  cooling  effect  of  respiration  on  the  blood,  he  believed  that,  in 
the  lungs,  it  is  rendered  "Bpirituous"  by  inmixture  with  air. 

Gabriele  Falloppio  (1523-62),  or  Fallopius,  a  loyal  pupil  of 
Vesalius,  discovered  and  described  the  chorda  tympani,  the  semi- 
circular canals,  the  sphenoid  sinus,  the  ovaries  (Fdlopian  tubes), 
the  round  ligaments,  the  trigeminal,  auditory,  and  glossophaiyn- ' 
geal  nerves,  and  named  the  vagina  and  placenta.  He  was  also  a 
versatile  writer  on  sui^ery,  syphilis,  mineral  waters,  and  other  sub- 
jects. Like  Berengarius  and  Vesalius,  he  was  falsely  accused  of 
vivisecting  human  beings  in  his  ardors  of  research.'  His  pupil, 
Hieronymus  Fabricius  ab  Aquapendeote  (1537-1619)  was  Har- 
vey's teacher  at  Padua, 
and  built,  at  his  own  ex- 
pense, the  fine  anatomic 
theater  in  which  Moi^agni 
afterward  worked.  His 
studies  of  the  effect  of  lig- 
atures and  the  valves  m 
the  veins  (first  noted  by 
Erasistratus,  Estienne,  and 
Cannani)  influenced  Har- 
vey in  his  experiments  to 
demonstrate  the  circula- 
tion of  the  blood.  He 
wrote  many  important 
treatises  on  anatomy,  em- 
bryology (De  fomuUu  fatu, 
1600),  physiolc^y,  and  a 
surgical  Pentateuch  (1592) . 
The  names  of  the  anatom- 
ists Costanzo  Varolio  (1543 
-75),  or  Varolius,  pliya- 
cian  to  Pope  Gregory  XIII, 
Giulio  Cesare  Aranzio 
(1530-89),  professor  at  Bolc^na,  and  Guido  Guidi  (died  1569), 
called  Vidius,  the  organizer  of  the  medical  faculty  of  the  CoU^ 
de  France,  have  been  eponymically  preserved  in  the  structures 
they  discovered.  Varolius,  in  particular,  made  some  capital  in- 
vestigations of  the  nervous  system,  describing  the  crura  cerebri, 
the  commisaure,  and  the  pons. 

■  Berengarius  himself  explains  (Commentaria,  1521,  fol.  2  b)  that  what  he 
calls  "analomia  in  mvis"  was,  in  reality,  the  so-called  ariaiomia  forlMita,  i.  e., 
the  anatomic  knowledge  naturally  gained  by  the  surgeon  in  opening  the  body 
anywhere,  the  equivalent  of  Naunyn'a  "autopsies  in  eitin."  The  prejudice  of 
tbe  ignorant  and  vulgar  was  excited  by  the  superatitious  horror  of  mirgery.  Che 
cries  of  the  patient,  etc.  See  Choulant,  Ge8chicht«  der  anattimiachen  Aobild- 
ung,  Leipzig,  1852,  28. 


Gabriele  Falloppio  (1523-62). 
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Apart  from  the  striking  woodcuts  in  Vesalius,  France  And 
Spain  furnished  two  excellent  examples  of  anatomic  illustration 
in  the  folios  of  Stephanus  (Paris,  1545')  and  JuaD  Valverde  de 
Hamusco  (Rome,  1556*).  Charles  Estienne  (  -1564),  or  Ste- 
phanus, a  pupil  of  Sylvius  at  Paris,  and  a  prominent  publisher 
of  medical  i30ok8  during  the  Renaissance,  was  persecuted  and 
imprisoned  for  heresy  and  died  in  prison.  Estienne  was  the 
first  to  mention  the  valves  of  the  veins  as  "apophyses  membran- 
arum,"  and  his  treatise  also  contains  the  first  description  of  syringo- 
myeUa  (1545'). 

The  anatomy  of  Tbomafi  Vicary,  published  in  1577  and  reprinted  bv  Fur- 
nivatl  For  the  E^l.v  E^nglish  Text  Society  in  1S8S,*  has  been  proved  by  tnc  late 
Dr.  J.  P.  Payne  to  be  a  tranacript  of  a  fourteenth  century  manuscript  based 
upon  the  anatomy  of  Lanfranc,  Guy,  and  Mondeville,  and  is,  therefore,  value- 
less as  a  repreacntAtive  of  Renaissance  ideas  upon  the  eubject.  The  book  baa 
a  certain  bibliographic  interest  of  a  romantic  character,  in  that  an  edition, 
published  in  1548,  was  once  seen  or  heard  of  by  somebody,  but  has  never  aince 
been  found. 

The  effect  of  Vesalius  on  Renaissance  surgery  is  seen  in  the 
life  work  of  Ambrolse  Parfi  (1510-90),  who  made  the  Fabrica 
popular  and  accessible  to  surgeons  by  writing  an  epitome  of  it 
in  the  vernacular.  A  rustic  barber's  apprentice  when  he  came 
up  from  the  provinces  to  Paris  in  1529,  and  afterward  a  dresser 
at  the  H6tel  Dieu,  Par€  became  an  army  surgeon  eight  years  later, 
was  incontinently  thrown  into  the  wars,  where  he  soon  made  him- 
self the  greatest  surgeon  of  his  time  by  his  courage,  ability,  and 
common  sense.  Snubbed  by  the  College  of  St.  C6me,  and  ridi- 
culed as  an  upstart  because  he  wrote  in  his  native  tongue,  he  made 
his  way  to  the  front  on  the  field  of  battle.  Like  Vesahus  and 
Paracelsus,  he  did  not  hesitate  to  thrust  aside  ignorance  or  super- 
stition if  it  stood  in  his  way.  Yet  this  greatest  of  army  surgeons 
was  so  well  beloved  by  his  comrades  that,  one  night,  when  he 
slipped  into  Metz  incognito,  he  was  sought  out  and  carried  through 
the  city  by  them  in  triumph;  and  Brantflme  and  Sully  record 
that  he  wa^  the  only  Protestant  to  be  spared  (by  royal  mandate) 
at  St.  Bartholomew.  In  personality,  Par6  stands  between  his 
surgical  peers,  the  rude,  outspoken  Hunter,  and  the  refined,  self- 

■  Stephanus:  De  dissectione,  Paris,  1545.  As  some  of  the  plates  in  this 
work  were  signed  as  early  as  1530-32,  and  are  not  unlike  cerUun  plates  of 
VesaliiLS,  some  h.ivc  charged  the  latter  with  plagiarism,  but  this  would  seem 
to  be  wufiiciently  disproved  by  the  ajipearance  of  Vesalius'  six  Venetian  plates 
in  1538.  seven  years  before  EsUcnne's  De  dissectione  was  published  (1546). 

'Juan  de  Valverde  de  Hamusco:  Htstoria  de  la  composicion  del  ctmpo 
humano,  Roma,  1550. 

'  Stephanus:  De  dissectione,  1545,  iii.  ch.  35, 

'  It  is  thought  that  there  was  an  edition  of  Vicary  pubU^ted  in  16IS. 
Sec  Payne:  Brit.  Med.  Jour.,  Lond.,  1896,  i,  200-203. 
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poBseseed  Lister,  as  a  man  equally  at  home  in  the  rigors  of  camp 
life  and  the  slippery  footing  of  courts. 

Park's  greatest  contribution  to  surgery  hinges  on  the  baneful 
effect  which  the  peeudo-Hippocratic  aphorism  that  "diseases  not 
curable  by  iron  are  curable  by  fire"  exerted  on  the  treatment  of 
gunshot  wounds,  the  new  feature  of  Renaissance  surgery.  Gio- 
vanni di  Vigo  (1460-1520),  physician  to  Pope  Juhus  II,  had  taught 
in  his  Praditxt  (1514),  like  Brunschwig  before  him,  that  such 
wounds  were  poisoned  bums,  and,  therefore,  should  be  treated 
with  a  first  dressing  of  boiling  oil.  How  Fare's  supply  of  boiUng 
oil  gave  out  one  night  in  camp  and  how  he  profited  by  the  ex- 
perience to  the  extent  of  letting  well  enough  alooe  in  future  is  a 


Ambrolse  Parfi  (1510-90). 

well-known  story.  Had  it  not  been  for  his  "fat  of  puppy-dogs," 
a  lard  or  salve,  which,  from  some  tenacity  of  superstition,  he  con- 
tinued to  apply,  he  would  have  been  a  true  asepsist.  As  it  is,  his 
relation  to  the  healing  power  of  nature  is  summed  up  in  the 
famous  inscription  on  his  statue,  "Je  le  pansay,  Dieu,  le  guarit." 
Par€  invented  many  new  surreal  instruments,  made  amputation 
what  it  is  to-day  by  reintroducing  the  ligature,  which  had  almost 
fallen  into  abeyance  since  the  time  of  Celsus;  was  the  first  to  popu- 
larize the  use  of  the  truss  in  hernia;  did  away  with  the  strolling 
surgeons'  trick  of  castrating  the  patient  in  herniotomy;  intro- 
duced massage,  artificial  limbs,  artificial  eyes  (of  gold  and  silver), 
and  staphyloplasty,  and  made  the  first  exfuiiculation  of  the  elbow- 
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joint  (1536).  He  described  fracture  of  the  neck  of  the  femur  aad 
strangury  from  hypertrophy  of  the  prostate,  and  was  the  firat  to 
suggest  syphilis  as  a  cause  of  aneurysm.  As  Dr.  Howard  A.  Keliy 
has  pointed  out,'  he  was  probably  also  the  first  to  see  flies  as 
transmitters  of  infectious  disease.  In  obstetrics,  it  was  his  descrip- 
tion and  use  of  podaUc  version  that  made  the  procedure  viable 
and  practicable,  and  he  had  the  courage  to  induce  ari;ificial  labor 
in  case  of  uterine  hemorrhage.  In  dentistry,  he  introduced  re- 
implantation of  the  teeth,  and  his  little  treatise  on  medical  juris- 
prudence (1575)  was  the  first  work  of  consequence  on  the  subject 
prior  to  the  Methodus  testificandi  of  Codronchi  (1597). 

Par£  is  a  garrulous,  gossipy,  sometimes  obscure  writer,  and, 
like  other  medical  celebrities  of  his  day,  by  no  means  free  from 
the  "vanity  of  self-reference  which  accompanies  great  and  even 
small  reputations.'"'  His  many  references  to  Hippocrates  and  the 
ancients  lead  us  to  suppose  that,  Uke  Bartisch,  he  employed  a  secre- 
tary or  pion  to  emb^lish  his  writings  for  him,  since  it  is  most 
unlikely  that  he  acquired  his  learning  by  actual  study.  His 
principal  works  are  his  treatise  on  gunshot  wounds  (1545'),  his 
essay  on  podalic  version  (1550*),  his  great  treatise  on  surgery 
(1564),  and  his  discourse  on  the  mummy  and  the  unicom  (1582*), 
which  successfully  disposed  of  an  ancient  therapeutic  superstition. 
A  curious  book  is  his  treatise  on  monsters,  terrestrial  and  mariDe 
(1573),  embellished  with  pictures  of  many  of  the  strange,  hypo- 
thetic creatures  which  emanated  from  the  brain  of  Aristotle. 


because  it  was  almoHt  the  only  book  before  Park's  time  which  dealt  with  the 
two  fcreat  problciDH  of  Renaissance  surgery,  epidemic  syphilis  and  wounds  from 
firearms.  Park's  campaisn  for  a  soothing  treatment  of  gunshot  wounds  was 
very  ably  seconded  by  Bortolommeo  Maggi  (1516-52)  of  Bolo^a,  who,  in 
15.il,  demonstrat^Hi  pxperimen tally  that  audi  wounds  could  be  neither  burned 
nor  poisoned.  Another  book  which  advanced  this  view  was  An  Excriierd 
Treatise  of  Wounds  made  by  Gonneshot  (London,  1563),  by  the  Ekiglish  suraeon, 
Thomas  Gale  (1507-86?).  The  anatomist,  Giacomo  Berengano  da  Carpi, 
was  another  pioneer  in  the  simple  treatment  of  gunshot  wouncte.  He  describes 
two  cuses  of  excision  of  the  uterus  for  prolapse,  one  performed  by  himself 
(1517),  the  other  by  his  father  and  nephew.' 

Two  other  Italian  sui^eons  well  deserving  of  mention  are  Ma- 
riano Santo  di  Barletta  (1490-1550),  a  Neapolitan,  who  gave  the 

■  Johns  Hopkins  H.wp.  Bull.,  Bait.,  1901,  xii,  240-242, 
'  Rodomontade,  as  they  were  called,  were  the  fa.-(hion  of  the  period,  and 
Brantome  wrote  a  whole  book  on  the  subject. 

'  Pia6:  La  mani^re  dc  trnirtpr  ten  playes  (etc.),  Paris.  1.M5. 

'  Bricfvc  collection  de  1' ad  ministration  anatomique  (etc.),  Paris,  1550. 

•  DiscoTirs,  a  savoir,  dc  la  mumic  (etc.),  Paris,  15S2. 

■Carpi:  Commentaria,  Bonn,  1521,  f.  ccxxv. 
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original  account  of  the  "Marian  operation"  or  median  tithotomy 
(1535');  and  Gasparo  TagUacozzi  (1546-99),  of  Bologna,  who  in 
1597*  revived  the  operation  of  rhinoplasty,  which  had  been,  during 
the  fifteenth  century,  in  the  hands  of  a  Sicilian  family  of  plastic  sur- 
geons, the  Brancas  of  Catania.  For  this  innovation,  Tagliacozzi 
was  roundly  abused  by  both  Par6  and  Fallopius,  and  satirized 
during  the  following  century  in  Butler's  "Hudibras,"  while  the 
ecclesiastics  of  his  own  time,  we  are  told,  were  fain  to  regard  such 
operations  as  meddling  with  the  handiwork  of  God.  TagUacozzi's 
remains  were  exhumed  from  the  convent,  where  they  reposed,  to 
be  buried  in  unconsecrated  ground,  and  in  1788  the  Paris  Faculty 
interdicted  face-repairing  altogether.  In  this  way  plastic  surgery 
fell  into  disrepute  and  disuse  until  the  time  of  Dieffenbach.  Like 
the  Brancas,  were  such  itinerants  as  the  Norsini,  who  were  skilful 
in  hernia  and  lithotomy,  and  the  Colots,  who  cut  for  stone  only. 
Out  of  this  class  was  evolved  the  great  Provencal  surgeon,  Rerre 
Franco  (1553-  ),  a  Huguenot  driven  by  the  Waldensian  mas- 
sacres into  Switzerland,  who  did  even  more  than  Par^  to  put 
the  operations  for  hernia,  stone,  and  cataract  upon  a  definite  and 
dignified  basis,*  and  was  the  first  to  perform  suprapubic  cystotomy 
(1556).  Felix  Wiirtz  (1518-75)  was  a  follower  of  Paracelsus  in  the 
simple  treatment  of  wounds,  and  a  vigorous  opponent  of  the  com- 
mon custom  of  thrusting  "clouts  and  rags,  balsam,  oil,  or  salve" 
into  them.  His  "Surgical  Practice"  (Practica  der  Wujidartzney) 
(Basel,  1563)  was,  like  the  TTait6  dea  hernies  of  Franco  (Lyons, 
1561),  written  in  the  vernacular,  and  is  the  fresh,  straightforward 
work  of  a  genuine  child  of  nature.  William  Clowes  (1540-1604) 
was  probably  the  greatest  of  the  English  surgeons  during  the  reign 
of  Elizabeth.  Experienced  both  in  military  and  in  naval  medicine, 
he  became  consulting  surgeon  at  St.  Bartholomew's  Hospital  in 
1581,  served  as  fleet  sui^eon  against  the  Armada  in  1588,  and 
was  afterward  made  physician  to  the  Queen.  His  works  include 
a  treatise  on  gunshot  wounds  (London,  1591*),  and  are  pronounced 
by  Dr.  Norman  Moore  to  be  "the  very  best  surgical  writings  of 
the  Elizabethan  age."  As  a  satirist  of  the  seamy  side  of  medicine 
in  his  day,  Clowes  compares  with  Gideon  Harvey  and  Butler  in 
the  seventeenth  century  or  Smollett  in  the  eighteenth.  The  Scotch 
army  surgeon,  Peter  Lowe,  founded  the  Faculty  of  Physicians  and 
Surgeons  of  Glasgow  (1599),  and  made  the  first  English  transla- 

1  Mari&nuB  Sanctus  Barolitanux:  De  lapide  renum,  Venice,  1535. 

'  Tagliacoszi:  De  curtorum  chirui^a  per  insitionem,  Venice,  1597. 

•  Pierre  Franco:  Petit  traits  (Lyons,  1556)  and  Traits  des  hernies,  Lyons, 
1561.    Editodby  E.  Nicaise(Pan-i,  1895). 

'  A  proved  practise  for  all  joung  chirurgiana  concerning  bumii^  with 
gunpowder  and  wounds  made  with  gunahot  (etc.),  London,  1591. 
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tioD  of  Hippocrates  (1597).  His  Whole  Cowae  (ff  Cfiimrgeru 
(1597)  passed  through  four  editions,  and  contuns  the  first  refereDce 
in  EngUsb  to  ligation  of  the  arteries  in  amputation.  There  were  a 
number  of  Spanish  sui^eons  in  the  nxteentii  century,  such  as  Fran- 
cisco Arceo  (1493-1571),  who  followed  Vigo  in  the  treatment  of 
wounds,  or  Dionisio  Daga  Chacon  (1510-  ),  who  opposed  him, 
but  their  works  are  only  of  bibliographic  interest. 

In  the  year  1500,  Jacob  Nufer,  a  sow-gelder,  performed  a  suc- 
cessful Cesarean  section  upon  his  own  wife — she  lived  to  be  sev- 
enty-seven and  bore  other  children — and  this  start  in  operative 
gynecology  was  succeeded  by  other  Cesarean  operations — those 
of  Bain  (1540),  Dirlewang  (1549),  and  so  on,  until  we  find  Fian- 
^is  Rousset  enumerating  as  many  as  15  successful  cases  in  his 
L'Hysterolomolokie  (1580).  Another  sow-^der  performed  double 
ovariotomy  upon  his  own  daughter,  according  to  Johann  Weyer 
(1515-88),  the  great  Dutch  opponent  of  the  persecution  of  witches, 
who  was  himself  an  able  physician  and  a  sui^eon  enterprising 
enough  to  treat  amenorrhea  from  imperforate  hymen  by  incision 
of  the  membrane. 

The  growth  of  interest  in  diaewKfi  of  women  diiring  the  Renaiwance  period 
is  seen  in  the  huge  "Gynjeoia,"  or  encyclopedias  of  gynecology,  inued  by 
Caspar  Wolf  (1532-1601),  of  Zorich,  in  1566,  which  waa  later  enlarged  by. 
Caspar  Bauhin  (1550-1624),  of  Basel,  in  1.586.  These  two  compilations  of  tb« 
best  that  had  been  written  upon  the  subject  were  afterward  reprinted  in  one 
volume  by  Israel  Spach,  of  Strassburg,  in  1597.  Encyclopedic  treatises  on 
medicine  by  many  authors,  not  unlike  the  "up-to-date"  works  written  on  the 
cooperative  plan  in  our  own  time,  were  a  special  feature  of  Renaissance  medi- 
cine, and  of  these  we  may  mention,  in  addition  to  the  Basel  encyclopedias  of 
gynecology,  the  Aldine  Medici  Anliqui  Omnex  (1547),  the  Medica  Artii 
Principes  of  Stephanus  (1567),  the  Venetian  anthology  of  mineral  waters, 
De  Balneia  (1553),  the  Gesner  collection  of  surgical  treatJses  (Zurich.  1555*), 
and  the  medical  dictionaries  o(  Symphoricn  Champier  (1506),  Lorenz  Fhryeeen 
(1519),  Henri  Estienne,  or  Stephanus  (1564),  and  Jean  de  Gorris  or  Oonsus 
(1.564).  With  these  may  be  classed  the  concordance  of  expressions  from 
Erotian  by  Eustacfiius  (1566),  the  Varix  Lediones  (1571)  of  Geronimo  Mer- 
curiaU  and  the  (Economia  Hippocratis,  a  similar  exegesis  by  Anutius  Foeoius 
(1588). 

The  eager,  inquiring  spirit  of  Renaissance  humanity,  greedy 
as  a  growing  child  for  new  knowledge,  is  sensed  in  the  immense 
popularity  of  such  a  work  as  the  Hortus  Sanitatis  (1491),  with  ita 
quaint,  colored  wood-cuts  of  real  or  fanciful  animals  and  plants. 
This  picture  lxK>k  was  so  much  sought  after,  in  fact,  that  it  was 
soon  followed  by  a  number  of  genuinely  scientific  treatises  on 
botany  and  by  extensive  "Bestiaries,"  or  animal-books,  which 
described  and  figured  the  actual  and  mythologic  creatures  which 
did  or  did  not  exist  from  the  times  of  Aristotle  and  Pliny  down. 


e  chiiurgia  scriptures  optimi  quique  vetercs  et  reccntiores,  1S65. 
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Of  the  latter,  we  may  mention  Ambrolse  Park's  illustrated  trestiee  on 
mouBtcra  (1573),  the  Hixloria  artimaiium  (Zurich,  1551-87)  of  the  Swiss 
naturalist  Conrad  Gesner  (1516-65),  called  the  German  Pli^,  and  the  many 
publications  of  Ulisee  Aldrovandi  (1522-1605)  of  Boloma.  These  rude  begin- 
ning^ of  toologic  science,  as  Allbutt  says,  "mostly  after  Pliny's  kind,"  were 
far  inferior  to  the  works  of  the  German  Fathers  of  BotuT.  The  earliest  of 
these,  Otho  Bmnfela  (1464-1534),  of  Mainz,  originally  a  Cart,husian  novice, 
went  over  to  Luther,  sraduated  in  medicine  at  Basel  at  the  age  of  sixty-five, 
and  was  appointed  city  physician  at  Berne  in  1533.  His  Herbamm  Viva 
Iconm  (Strassburg,  1530-36),  which  marks  an  epoch  in  the  history  ot  botanic 
illustration,  conaista  of  135  careful  figurations  of  plants  executed  by  Hana 
Weydiz.  the  beat  wood-engraver  of  Strassburg  in  his  day.  Brunfels  prepared 
the  work  at  his  own  expense,  to  oftsrt  the  wretched  engravings  of  the  Hortus 
Ranitatis.  In  his  text,  he  makes  no  attempt  at  original  plant  description,  but 
simply  follows  Theophrastus,  Dioscoridcs,  Pliny,  and  the  other  authorities  up 
to  his  time.  His  Onrnna^ikon  (1543)  is  a  dictionary  of  simples.  He  was  one 
of  the  first  to  publish  a  bibliographic  list  of  eminent  physicians  and  their 
writings  (1530).  Next  in  order  came  the  Bavarian  physician,  Leonhard  Fucha 
(1501-66),  who  graduated  at  Inaolstadt  in  1624,  and  after  many  vicissitudes 
(he  was  also  an  adherent  of  Luther),  held  the  chair  of  medicine  at  Tubingen 
tor  thirty-one  years  (1535-66),  where  he  occupied  his  leisure  in  having  artiste 
figure  plants  which  he  afterward  described.  His  De  Historia  Stirpium  (Basel, 
1542),  containing  over  500  plates,  superior  to  those  in  Brunfels'  book,  whiclk 
had  inspired  it,  created  such  an  interst  that  it  was  followed,  in  1544,  by  a  new 
edition,  and,  after  1545,  by  many  small-sized  popular  reprints.  In  purpose, 
it  was  entirely  utilitarian,  the  work  of  a  busy  practitioner  who  wishwi  to  im- 
prove the  actual  knowledpe  of  the  materia  medica  over  and  above  advancing 
the  science  of  botany.  Plant  description,  or  phytography.  took  its  first  fresE 
start  since  the  days  of  Theophrastus  in  the  work  ot  Hieronymus  Bock  (1498- 
1554),  called  Tragus,  a  poor  schoolinastfr  and  gardener,  bom  near  Heidelberg. 
who  paid  the  usual  penalties  of  sympathizing  with  Luther,  and  finally  diea 
as  pastor  of  a  little  Protestant  church  at  Hombach,  Tragus  loved  plants  for 
themselves,  and  in  his  Nete  KrexiOerbueh  (1539),  and  in  the  KTeviUrbuck  of 
1546,  wrote  down  in  the  vernacular  his  fresh  first-hand  descriptions  of  what 
he  saw.  A  far  greater  than  Tragus  was  Valerius  Cordus  (1515-44),  the  gifted 
Prussian  youth,  whose  early  death  robbed  science  of  one  of  its  most  promising 
names.  As  the  son  of  the  physician^taniat,  Euricius  Cordus,  he  is  known 
to  medicine  for  his  discoveiT  of  sulphuric  ether  (oleum  ditlce  vilrioli)  in  1540; 
but  botanists  revere  him  as  the  young  Marcellus  of  their  science,  Greene 
styles  him  "the  inventor  of  phytography,"  and  points  out  that  the  field-work 
and  taxonomy  of  a  well-equipped  modem  botanist  were  actually  done  "almost 
four  centuries  ago  by  a  German  boy  in  his  teens."  His  posthumous  com- 
mentary on  Dioecorides,  edited  with  pious  hand  by  Conrad  Gesner  (Strass- 
burg, 1561),  not  only  describes  some  500  new  species  of  plants,  the  ardent 
search  for  which  eventually  cost  him  his  lite,  but  recreates  the  species  listed 
by  Dioscorides  in  terms  of  modem  botany.  "The  DispeTisatonum  o!  Cordus 
(Nuremberg,  1535)  is  of  interest  as  the  first  real  pharmacopeia  to  be  pub- 
lished.' It  was  more  reprinted  than  any  other  work  of  its  kind,  passing  through 
3-5  editions  and  8  translations.  It  was  preceded  by  the  Venetian  Luminare 
majru  (1496)  and  the  Florentine  An/vdotarium  (1498),  and  followed  by  the 
thKe  Basel  dispensatories  of  Leonhard  Fuchs  (1555),  Anutius  Foeeius  (1561) 
and  J.  J.  Wecker  (1595),  also  the  city  pharmacopeias  ot  Mantua  (1559), 
Antwerp  (1561),  Augsburg  (1564),  Cologne  (1565),  and  Bergamo  (1580"). 

'  In  this  account  of  the  German  Fathers  of  Botany  1  am  much  indebted  to 
the  "Idndmarks  of  Botanical  History,"  by  Dr.  Edward  Lee  Greene  (Smith- 
sonian Misc.  Collect.,  v,  54,  Washington,  1909  pp.  169-314).  Charming  in 
style  and  irreproachaole  in  scholarship,  this  work  is  cordially  recommended  to 
physicians  as  the  moat  interesting  history  of  early  botany  and  materia  medica 
that  has  yet  speared. 

■Tschirch;  "Die  Phannakop6e  ein  Spiegel  ibrer  Zeit,"  Janus,  Amst., 
1905,  X,  281;  337;  393;  449;  605. 
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A  remarkable  Renaissance  figure  was  Conrad  Geaner  (1516-66),  of  ZOnch, 
whom  Cuvier  called  "the  Gcnaan  Pliny,"  on  account  of  his  equal  attajnmcot 
ID  botany,  xaoiogy,  bibhof^aphy,  and  general  erudition.  The  son  of  a  poor 
furrier,  and  in  great  want  m  his  early  dayR,  he  graduated  in  medicine  at  oaad 
in  1541,  and  after  a  roving  life  as  a  practitioner  in  many  European  cities,  be 
wa8  at  length  appointed  profeasor  ol  natural  history  at  Zurich  iji  1555,  waa 
ennobled  in  1564,  and  sacriliced  his  life  to  the  plague  in  the  following  year. 
In  spite  of  his  struggles  with  poverty,  sickness,  and  defective  eyesight,  be  was 
a  man  of  extraordmarv  industry.  His  HMiolhefa  universaliB,  of  which  20 
volutnes  were  published  (1545-^9),  was  the  first  example  of  gocxl  bibliography 
before  Hallcr's  time,  and  is.  in  intention,  a  catalogue,  in  Latin,  Greek,  aaa 
Hebrew,  of  all  the  writers  who  have  ever  lived.  The  medical  part  waa  unfor- 
tuniitely  never  completed.  Gesner's  HUloria  PUmtarum  (Paris,  1541)  is  a 
student's  handbook  of  botany,  giving  the  genera  in  alphabetic  order— a  scat 
of  pocket  dictionaiy  of  plants.  He  edited  and  published  the  works  of  Valerius 
CorduH  in  1561,  His  Hisloria  Animalium,  published  in  four  folio  volumes 
in  1551-58,  with  the  fifth  volume  on  snakes  in  1587,  was  subsequently  trans- 
lated into  German  as  the  Thierbuch,  and  became  one  of  the  starting-points 
of  modem  zoology.  It  contains  some  4500  folio  pages,  comprising  a  digest  of 
about  250  authors,  and  illustrated  with  nearly  a  thousaod  wood-cuts,  of  which 
Gesner  selected  some  of  the  best  of  the  period,  including  Albert  DUrer's  rhi- 


His  index  of  purgatives  was  published  by  Froben  in  1543.'  Gesner 
>me  curious  essays  in  other  directions,  such  as  his  MilhTuUUea,  an 
t  of  130  different  languages,  with  the  Lord's  Prayer  translated  into  22 


of  them;  and  he  is  known  to  Alpine  enthusiasts  through  his  epistles  o: 

tain  climbing  and  his  description  of  Mount  Pilatus  (1555).    He  was  aiao  loe 

first  tt>  describe  the  canary-bird. 

Ca.'ipar  Bauhin  (1550-1624)  was  professor  of  anatomy,  botany,  medicine 
and  Greek  at  Basel,  and  afterward  city  physician  and  rector  of  the  university. 
His  Kreafest  work  is  the  celebrated  "Pinai"  (1596),  a  wonderful  index  or  com- 
pendof  all  the  botanic  literature  up  to  his  time,  which,  it  is  said,  has  been  more 
studied  and  commented  upon  by  botanists  than  any  other  work  except  that  of 
Dioscoridts.  Bauhin  also  wrote  a  Thealruin  Bolanicum  which  he  left  in- 
comi>lete  (1658),  and  a  catalogue  of  the  plants  around  Basel.  His  Theatrum 
Atmlomicum  (15W)  Li  a  valuable  historic  summary,  as  also  his  Anatomka 
Hifforia  (1597).  It  contains  an  interesting  account  of  the  ancient  Hebrew 
mvth  of  the  bone  "Luz,"  in  which  the  latter  term  appears  for  the  first  time  out- 
side the  Rabbinical  writings. 

Pierre  Belon  (1517-64),  or  Bellonius,  the  author  of  a  valued  treatise  on 
coniferous  plants  (15M),  published,  in  1555,  a  monograph  on  birds,  in  which 
he  compared  the  skeletons  of  birds  and  man  in  the  same  posture  and  "nearly 
as  pO!«ible  bone  for  bone,"  This  was  the  first  of  those  serial  arrangements  « 
homologies  which  Owen  and  Haeckel  afterward  made  famous.  In  1546-9 
Belon  traveled  in  Egypt,  Greece,  and  the  Orient,  carefully  studying  the 
ancient  and  modem  materia  medica. 

Besides  the  German  Fathers  of  Botany,  all  of  whom  were  medical  men, 
we  should  mention  a  number  of  other  j»rominenf  physician-botanists  of  the 
Renaissance  period  who  did  much  to  make  the  science  what  it  is  to-day.  Of 
these.  Jean  de  la  Ruelle  (1474-15371,  or  RuelUuB,  was  physician  to  Francis  1, 
but  later  became  a  canon  and  died  in  the  cloister.  Ruelluw  was  an  able  botanist 
who  had  the  courage  to  accept  all  of  Leonieenus'  corrections  of  Pliny,  made  the 
firet  Latin  translation  of  DioBcorides,  with  a  good  commentary,  and  in  his 
Dc  NrUurn  S/frynum  (Paris,  1536)  was  the  first  to  give  a  full  description  of 
each  plant,  adding  many  new  S7)ecics  and  giving  to  each  the  popular  French 
names,  which  he  got  by  questioning  the  pea.sants  and  mountameera  on  his 
excursions.  Antonio  Klusa  Brassevola  (1500-55),  of  Fcrrara,  a  pupil  of 
Tyconicenus,  described  over  200  different  kinds  of  syphilis,  is  said  to  have  pei^ 


■  Gesner:  Enumcratio  mcdicamentorum  purgantium,  Basel,  1543. 
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omnium  nmplieium,  Rome,  1636),  in  which  some  new  drusB  are  permaneDtly 
introduced  into  the  phtumacopcKia.  This  genial  idea,  so  cnaracteristic  of  the 
RenaisBance,  of  casting  a  botanical  treatise  into  the  form  of  a  dialogue,  had 
already  b^n  utilized  by  Euricius  Cordus  (1486-1535),  the  father  of  Valerius, 
in  hk  BoUauAypicon  (Colopie,  1534),  in  which  he  severely  arraigns  the  German 
drugttists  of  his  time  for  falsely  labeli^  their  jars  and  receptacles  with  old 
Gre^  names  which  did  not  apply.  Pietro  Andrea  Hattioli  (1501-77),  of 
Siena,  called  the  Brunfels  of  Italy,  wrote  a  vernacular  commentary  on  IMo*- 
corides  (Venice,  1544)--now  exceedingly  rare — in  which,  like  Brunfels,  he 
illustrated  the  plants,  following  Rucllius  in  giving  a  full  description  of  each, 
and  adding  between  200  and  300  new  species  from  southern  Europe.  Remb^ 
Dodoens  (1517-S5)  of  Malines,  Belgium,  physician  to  Maximiliaii  11  and  Ru- 
dolph 11,  was,  like  Gesner  and  Bauhin,  a  polyhifitorian,  now  be«t  remembered 
AS  a  botanist.  His  CruyMmeck  (Antwerp,  1553),  his  treatise  on  purgatives 
(1554),  and  other  works  were  afterward  assembled  in  his  Slirpium  hisUmee 
(1583),  a  hi^  tome,  containing  1341  iUustrations,  which  was  the  original  of 
Gerard's  HerboU  of  15B7.  In  his  posthumous  treatise  on  practice  (1616), 
he  gave  an  accurate  account  of  the  spasmodic  form  of  ergotism. 

Andrea  Cesalpino  (1524-1603),  professor  of  medicine  at  Piaa, 
and  physician  to  Pope  Clement  VIII,  is  r^arded  by  the  Italians 
as  a  discoverer  of  the  circulation  before  Harvey  (1571-93),  and 
has  been  honored  by  them  with  statues  and  a  medical  journal 
bearing  his  name.  Cesalpinua  had  indeed  grasped,  as  pure  theory, 
the  truth  about  the  systemic  and  pulmonary  circulations,  viz.,  that 
the  heart,  in  ^stole,  sends  blood  into  the  aorta  and  pulmonary 
artery,  and,  in  diastole,  receives  it  back  from  the  vena  cava  and 
pulmonary  vein.  But  his  ideas  were  not  supported  by  any  con- 
vincing experiments  and  were  thrown  out  in  a  purely  controversial 
spirit,  as  an  additional  ailment  against  Galenism.  They  there- 
fore had  no  influence  upon  hia  contemporaries  and  are  to  be  entirely 
dissociated  from  Harvey's  experimental  demonstration,  as  bald 
theory  from  actual  proof.  C^alpinus  was  an  ardent  theolt^an, 
and  his  Pantheism  got  him  into  trouble  with  the  Church.  AI-  • 
though  a  rigid  Aristotelian,  he  was  also  an  able  naturalist,  taught 
botany  as  well  as  medicine  at  Pisa,  and  was  in  charge  of  the  Botanic 
Garden  which  had  been  founded  there  in  1543.  Cesalpinus  was 
called  by  Linnieus  the  first  true  systematist  (primus  verus  syslem- 
aticus)  in  botany.  He  collected  plants  from  all  over  Europe, 
was  the  first  to  classify  them  by  their  fruits,  ranging  some  1520 
plants  into  fifteen  classes  by  this  plan;  and  his  great  work  De 
Plantia  (Florence,  1583)  led  to  the  distinction  between  systematic 
and  applied  (economic)  botany. 

Giovanni  Battista  della  Porta  (1536-1615),  of  Naples,  who  in- 
vented the  camera  obscura  (1588),  described  the  opera  glass  (1590), 
and  was  indeed  one  of  the  principal  founders  of  optics,  was  also 
an  opponent  of  witchcraft,  and,  in  his  De  Humana  Physiognomia 
(Sorrento,  1586),  a  forerunner  of  Lavater  in  estimating  human 
character  by  the  features,  although  he  made  the  usual  totemic 
error  of  aaaigning  characteristic  animal  traits  to  individuals  who 
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looked  like  particular  j^nimiiU  (Jastrow).  He  believed  in  the  doc- 
trine  of  signatures.  In  botany,  Porta  was  the  Erst  ecoli^ist, 
grouping  plants,  in  his  Pkytognonumtca  (1583),  according  to  their 
geographic  locale  and  distribution.  He  was  a  prolific  writer  of 
comedies.  He  went  in  for  magic,  and  the  Accademia  de'  s^rete, 
which  he  founded  for  this  purpose  in  1560,  was  suppressed  by  Pope 
Paul  III. 

Pierre  Belon  <1517-I564),  or  BelloninB,  wrote  an  important  little  book 
on  coniferous  or  resiniferaiu  trees  (1553')  and  the  SemplKi  (Venice,  1561) 
of  Luigi  Aii£uillara  is  a  botanical  claaaic.  The  earlieet  EJnfdiah  oontrtbutions 
to  botany  were  the  "Herbala"  of  Richani  Banckes  (1525),  Peter  TVeveris, 
(1529),  ThomBB  Pelyt  (1541),  WiUiam  Middleton  (1546),  William  Tumw, 
called  the  Father  of  Engliah  Botany  (1551),  and  of  Uie  barber-Burgeon,  John 
Gerard  (1597*).  The  medicinal  plants  of  the  New  World  were  described  by 
Oviedo  y  Valdez,  viceroy  of  Mexico  (1525),  and  by  Nicbolaa  Monardes  (ri 
Seville  (1565).  A  rhymed  Prompttiaire  of  medicinal  aimples  bv  Thibault 
Lespleigney  (1537)  was  reprinted  by  Paul  Dorveaux  in  1899.  Following;  the 
investigations  of  the  optical  properties  of  lenses  by  Leonardo  da  Vinci  and 
Francesco  Maurolyco,  the  minifying  glass  came  to  be  used  in  the  drawing 
of  minute  objects  in  Geoi^  Hoefnagel's  Arehetjfpa  (Frankfurt,  1592),  Fabio 
Colonna's  fwures  of  lichens  (1606),  and  Thomas  Mouffet's  MS.  chi  insects 
(1589),  publ^hed  in  1634  (Singer). 

The  medical  men  we  have  just  mentioned  are,  all  of  them, 
examples  of  the  restless  Kenaissance  spirit  and,  in  cast  of  mind, 
they  were  akin  to  the  great  pathbreakers  of  the  period,  Vesalius, 
Paracebus,  and  Par4.  There  is  yet  another  group  of  physicians, 
each  remarkable  for  achievement  along  isolated  and  original  hues. 
Of  these,  Pierre  Brissot  (1478-1522)  stands  out  as  a  reformer  in  the 
practice  of  bloodletting.  Up  to  the  time  of  Brissot,  physicians 
had  accepted  the  Arabist  teaching  that  bleeding  should  be  "re- 
vulsive," that  is,  at  a  distance  from  the  lesion.  In  1514,  Brissot,  -t 
a  professor  of  the  Paris  Faculty,  deeply  read  in  Greek  medicine,  ] 
made  a  stand  for  the  original  Hippocratic  method  of  "derivative"  j 
bloodletting,  that  is,  free  venesection  on  the  same  side  as  and  near 
to  the  lesion,*  which  he  believed  to  be  the  most  effective  for  the 
removal  of  peccant  humors.  This  heresy  engendered  a  storm 
which  resulted  in  the  banishment  of  Brissot  by  act  of  Parhament 
and  a  pronouncement  of  Charles  V  to  the  effect  that  such  doctrine 
was  as  flagitious  as  Lutheranism.  Clement  VII  and  VesaUus  were 
dragged  into  the  controversy,  which  was  brought  to  a  sudden  close 
by  the  fact  that  one  of  Charles  V's  relatives  died  from  venesection 
by  the  Arabist  method  in  an  attack  of  pleurisy,  and  the  smug  oi>- 

'  Belon:  Dc  arboribits  winiferis,  Paris,  1553. 

'  Cited  by  H.  M,  Barlow:  Proc,  Rov.  Soc.  Med.,  Sect.  Hwt.  Med.,  Lond., 
1913,  vi,  108-149. 

'  The  terms  "derivative"  and  "revulsive"  are  sometimes  employed  indif- 
ferently to  signify  bleeding  at  a  distance  from,  instead  of  at  the  site  of,  the 
lesion.    Tlie  distinction  is  fanciful  (Littr^). 
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ponents  <^  Hippocnitcs  and  Brissot  were  made  ridiculous  forever^ 
although  blood  was  still  let  in  quantity  until  the  time  of  Louis. 
A  gifted  pathologist  was  the  distinguished  Florentine,  Antonio 
Benivieoi  (  -1502),  who  was  an  able  surgeon  and  a  remark- 
able pioneer  in  reporting  postmortem  sections,  but  r^arded  Galen 
as  the  last  word  in  medicine.  In  his  posthumous  De  AbdiHs 
Cau»U  Morborum,  published  by  the  house  of  Giunta  in  1507, 
he  appears  as  a  founder  of  patholt^y  before  Morgagni.  "Before 
VesaliuB,  before  Eustachius,"  says  Allbutt,  "he  opened  the  bodies 
of  the  dead  as  deliberately  and  clearsightedly  as  any  pathologist 
in  the  spacious  times  of  Baillie,  Bright,  and  Addison,"  and  Mat 
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Girolamo  Pracastoro  (1484-1553). 


gaigne  has  described  his  book  as  "the  only  work  on  pathology 
which  owes  nothing  to  any  one."  But  with  all  deference  to  au- 
thority  so  high,  it  may  be  doubted  if  so  slender  a  performance  as 
Benivieni's  (it  consists  of  only  54  pages)  can  enter  Into  compari- 
son with  the  vast  array  of  pathologic  findings  and  descriptions  of 
new  diseases  in  Moi^agni's  majestic  treatise.  For  such  pioneer 
work  as  Benivieni's  the  time  was  hardly  ripe,  and  the  same  thing 
is  true  of  the  theoretic  speculations  of  that  most  original  genius, 
Fracastorius.  Girolamo  Fracastoro  (1484-1553),  a  Veronese  of 
thick-set,  hirsute  appearance  and  jovial  mien,  who  practised  in 
the  Lago  di  Garda  region,  was  at  once  a  physician,  poet,  physicist, 
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geologist,  aBtronomer,  and  pathologist,  and  ahares  with  Leonardo 
da  Vinci  the  honor  of  being  the  first  geologist  to  see  fossil  re- 
mains in  the  true  light  (1530).  He  was  also  the  first  scientist  to 
refer  to  the  magnetic  poles  of  the  earth  (1543).  His  medical  fame 
rests  on  that  most  celebrated  of  medical  poems,  Syphilis  aive 
Morbus  Gallicue  (Venice,  1530),  which  sums  up  the  contemporary 
dietetic  and  therapeutic  knowledge  of  the  time,  recognizes  a  vene- 
real cause,  and  gave  the  disease  its  present  name;  and  his  treatise, 
De  Cordagione  (1546),  in  which  he  states,  with  wonderful  clair- 
voyance, the  modem  theory  of  infection  by  microorganisms  {xemi- 
naria  amia^onumS). 

Our  account  of  Henaissance  medicine  may  close  with  the  works 
of  two  original  characters  who  were  not  physicians,  the  Venetian 
Luigi  Comaro  (1467-1566),  whose  TraUaio  deUa  vita  sobria  (Padua, 
1558)  is  probably  the  best  treatise  on  personal  hygiene  and  the 
"simple  life"  in  existence;  and  The  Metamorphosis  of  Ajax  (1596) 
of  Sir  John  Hailngton  (1561-1612),  the  witty,  graceless  godson  (rf 
Queen  EUzabeth,  who  was  banished  from  her  court  for  writing  it. 
The  work  introduces  an  important  and  indispensable  improve* 
ment  in  sanitary  engineering,  but  our  author's  treatment  of  his 
theme  is  entirely  in  the  manner  of  Aristophanes,  Rabelais,  or  the 
Zahdarm  epitaph  in  Sartor  Resartus,  and  the  garrulous,  whimsical 
old  knight  possibly  got  his  invention  from  Oriental  sources. 
Harington  also  made  a  quaint  and  amusing  versification  of  the 
Salernitan  Regimen  sanitatis  (1607*). 

Carlo  Ruini's  treatise  on  the  anatomy  and  diseases  of  the  horse 
and  their  treatment  (1598),  sometimes  attributed  to  Leonardo  da 
Vinci, '  is  usually  regarded  as  the  foundation  of  modem  veterinary 
medicine. 

It  is  worth  remembering  that  the  first  medical  and  surgical 
books  to  be  printed  in  the  new  world,  such  as  the  Opera  Medi- 
cinalia  of  Francisco  Bravo  (1570)  or  the  Summa  y  Recopilacion 
de  Cintgia  of  Alphonso  Lopez  de  Hinojoso  (1578;  2  ed.,  1595), 
were  printed  in  the  city  of  Mexico. 

'  It  h  to  be  rememtxred,  however,  that  FracaMtoriun  nowhere  refers  to  bso- 
teria  a.s  living  organiHms  {contagia  animata),  but  describes  them  (an  if  id 
terms  of  ph^ral  chemistry)  an  something  very  like  our  modem  "colloidal 
systems,"  although  he  rcgunia  them  as  capable  of  reproduction  in  appropriate 
media.  As  bclwren  Fracostorius  and  Athnnnsius  Kircher,  the  decision  of 
priority  in  reRard  to  the  germ  theory  will  depend  upon  whether  the  arbiter  b  a 
materialiatora  vilalii't.  In  the  DfContagwnf,  Fracastorius  also  gives  the  first 
authentic  account  of  typhus  fever  (1640),  the  "tabardillo"  of  contemporary 
Spanieih  and  Mexican  writers. 

'  Recently  edit«d  in  a  new  edition  by  Francis  R.  Packard  (New  Yoric, 
1920). 

■  See  Schmutzer:  Arch.  (.  d.  Gesch.  d.  Naturwissenscb.,  Leipi.,  1910-12, 
iii,  61-70. 


sdbvGoogIc 


RENAISSANCE,   REVIVAL  OP  LEASNINQ,   AND   REFOEHATION      229 

CULTURAL  Ain>  SOCLU,  ASPECTS  OF  RENAISSANCE  HEDICIHE 
The  invention  of  printing  and  the  Revival  of  Learning,  the  dis- 
covery of  America,  and  the  extension  of  travel  and  commerce,  the 
heliocentric  astronomy  of  the  physician  Copernicus,  the  beginnings 
of  modem  physics  and  chemistry',  the  stru^le  between  masses 
and  classes  which  began  with  Magna  Charta  (1215),  the  Reforma- 
tion (1517),  and  the  growth  of  vernacular  literature,  all  combined 
to  make  the  Renaissance  a  period  of  incessant  intellectual  ferment 
and  activity.  The  Byzantine  Greek  scholars  who  poured  into 
Italy  after  the  destruction  of  Constantinople  have  been  described 
as  "sowers  of  dragon's  teeth,"  and  if  we  judge  them  by  their 
effect  upon  the  work  of  Paracelsus,  Vesalius,  and  Par4,  we  must 
regard  these  Humanists  as  the  true  forerunners  of  modem  medi- 
cine. The  three  great  leaders  of  Renaissance  medicine  were  all 
of  them  experimenters  in  the  truest  sense,  but  before  the  common 
medical  mind  could  be  penetrated  with  the  advantages  of  experi> 
mentation  over  superstitious  observances,  it  was  necessary  to 
clear  the  ground  of  the  accumulated  rubbish  of  the  past,  and  this 
could  be  accomplished  only  by  searching,  critical  study  of  the 
medical  authorities  of  antiquity.  In  the  different  universities, 
the  courses  of  medical  instnictioD  and  the  text-books  used — Avi- 
cenna's  Canon,  Galen's  Ars  parva,  the  Aphorisms  of  Hippocrates, 
Dioscoridea — remained  about  the  same,*  but  new  and  important 
features  were  gradually  introduced,  and  the  sixteenth  century  uni- 
versity training  had  a  distinctive  character  of  its  own.  Bolc^na, 
Padua,  and  Pisa  had  the  most  popular  medical  faculties,  and  after 
them  Paris,  Montpellier,  and  Basel;  but  the  wide-spread  interest 
in  general  culture  soon  led  to  the  foundation  of  new  universities 
at  Valencia  (1501),  Wittenberg  (1502),  Santiago  (1504),  Toledo 
(1518),  Marburg  (1527),  Granada  (1531),  Konigaberg  (1544),  Jena 
(1558),  Douai  (Lille)  (1561),  Helmstadt  (1575),  Levden  (1575), 
Altdorf  (1580),  Edinburgh  (1582),  and  Dubhn  (1593).  Each  of 
these  Renaissance  universities  was  a  little  democracy  in  that  the 
students  themselves  elected  the  rector,  the  professors,  and  the 
officers,  and  had  a  voice  in  determining  the  courses  of  study.  As  a 
rule,  the  members  of  the  faculty  were  chosen  for  only  one  year,  and 
had  to  be  renominated  and  reelected  for  a  further  tenure  of  office. 
This  peculiar  arrangement  kept  the  students  and  professors  in 
continual  movement  from  one  university  to  another;  a  professor 
would  sometimes  give  a  Gastsjnel  of  lectures  in  order  to  secure 
a  good  position,  and  even  city  physicians  wandered  from  place 


'  For  lists  of  medical  books  used  by  Cncow  physicians  and  students  in 
the  sixteenth  century,  aee  J.  Lschs:  Arch.  t.  Gesch.  d.  Med.,  Leipi.,  1913-14, 
vu,  206-217. 
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Id  |>ltu*t>  nftiT  ftiltillint:  their  contracts.  Id  Goethe's  Faust,  Me- 
|iKinlotihfkti  ititixxlim<«  hiiiiwtf  for  the  first  time  as  a  "wandermg 
Mhiili'iil"  ijiihnnittr  St-t>,>liistikus).  Characters  of  this  rolling-stone 
lu.li'i  woiv  !» fojilun>  of  tho  time.  Many  of  these  itinerant  schoUts 
»fii'  K<'i»ii)"'  \  !»R»liomis,  sw  jKwr  that  they  had  to  eke  out  a  Uveli- 
LiHxl  l>>  U-KKiii);  Ukf  tmmiw.  singing  at  doors  like  Christmas  waits, 
iilii'iithiiK  i>>  inlit  jol*i,  or.  their  favorite  expedient,  stealing  what 
llir>  t'oiild  l;i>  llteir  lutiuU  U|x>n.  The  facing  and  hazing  among 
(lu-  ilillcii-m  IhhIiiii!  of  students  were  coarse  beyond  conception, 
hceiiM'  tt!iM  uiil>ridli>l,  suitl  »uni\-  of  them  went  frankly  to  the  dev-iL 
(Mliein.  Ill  ihe  fuii-  of  exmnne  {wiverty,  led  hves  of  noble  self- 
ili'iiiiil  loi  ihe  »ilv!iiKviiu'»t  of  learning  and  science.  The  absolute 
link  of  inetln-;it  ivrtiniieaU  Hiui  a  slow  and  expensive  postal  service 
iiiiiilt'  II  iwH-^fwiiiy  for  even  the  lx«t  to  move  from  pillar  to  post  in 
ohti'i  lo  U-  m  toueh  with  uew  phases  of  thought.  The  principal 
iimi>\ttlioiiH  III  iii(\livttl  uwhittg  were  in  the  branches  of  anatomy 
mill  U'l.-tnv.  Then-  were  a  few  attempts  at  bedside  lecturing, 
iitiil  e\eii  i>o;<ii)ioi'ten)  ^vtioiis  for  the  possible  conSrmatioD  of 
diiiKiitmi-n.  lull  tlitwi'  were  siHm  done  away  with  by  popular  prej- 
iiilni'.  l>UMiH;ti<.tn».  however.  Ixvaiiie  more  frequent  and  were 
ii%aidi\l,  iti  eni-li  e.>w!e,  as  a  ivtrtii-ular  and  expensive  social  func- 
(ii'ti,  for  whieh  a  siHvial  t>ai>!il  iiwhdgence  was  necessary.  TTie 
e]iil;i\er  witH  lirst  iit.-ule  "ret^tHv table"  by  the  reading  of  an  official 
ilivuf,  mill  WM»  then  st{uiijH>d  with  the  seal  of  the  university. 
lliiMiit;  Uvii  tiiki-it  into  the  nimtomie  hall,  it  was  next  beheaded 
ill  ileieii'iuv  to  llie  then  univrnial  pn>jaiiiee  against  openii^  the 
iiiiiiijil  i-iivilv.  The  »iiss»vtion  was  followed  by  such  festivities 
ii;.  I<mul  iiiiiHii-  or  even  theatrieal  iH'rfoniuinees.  All  this  led  in  time 
lo  ihi-  I'liiKlitiK  of  s»v-ealtiil  anatotnic  theaters,  notably  those  at 
I'ti.tiia  y  1M1I\  MoiitivtUer  ,  l.V>l\  and  IVisel  (1588).  In  England 
till-  iii-i'il  for  nnntoinie  study  till  to  the  {vissing  of  the  law  of  1540 
(.'i'J  Ili'iiiA  \  111.  f.  l-\  .iuthorij:in):lhel>arl>er^and  surgeons  to  use 
I'lmr  Unlir.-,  of  i-wulisl  eriinin:ils  f.ioh  year  for  "anathomyes," 
ii  |>i>i\Ui>in  wtiii-h.  however  eiil:in!(Hl,  n>mained  substantially  in 
I'l.i..-  mil  it  I  111-  iKissiuR  of  the  .\n;iloniy  .\et  of  1832.  In  1564, 
.lolui  tains  ol'taiiieil  froiu  ijiitvn  KlizaU'lh  a  formal  grant  of 
two  liiiiliis  of  i-viniinals  for  dis.-iivtioiis  by  the  two  holders  of 
nii'>lii-;il  lrllo\\f.lii|>.-i  :it  CanibriilKi'.'  The  extn'me  scarcity  of 
iiii;iloiiiii'  iiiiiii'ii:il  I'vervwliere  miide  it  a  sjteeial  ambition  of  each 
Uii.Iki-  or  iir:uiiiii>iuT  lo  have  a  skeleton  of  his  own.  TTus,  in  due 
i'kui.-m-.  l<iv:iiiie  (he  uennin:il  i(le:i  of  the  splendid  anatomic  and 
|i.ii1i>ilo};ir  niiiM-uiiis  of  liitor  limes,  from  Huysch  to  the  Hunters 
mil)   liu|iu,\li'iii.     Hotanic  teaching  in  the  iinivorsitit^  was  for- 

'  llril    Mill  Jimr..  Umil,.  llfJil.  1.  3711. 
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warded  by  special  outdoor  excursions  in  the  spring  and  autumn, 
to  which  the  apothecaries  were  invited  and  which  were  always 
followed  by  banquets  and  jollifications.  The  first  chair  of  "simples" 
(lectura  simplicium)  was  founded  by  Francesco  Bonafede  at  the 
University  of  Padua  in  1533,  and  about  1561,  an  oslensio  simpli- 
eivm.,  or  demonstration  of  living  plants,  was  added.  Many  uni- 
versities had  separate  botanic  gardens  of  their  own,  notably  Pisa 
(1544),  Padua  (1545),  of  which  Anguillara  and  Prospero  Alpini 
were  prefects,  Zurich  (1560),  Bologna  (1568),  Leyden  (1577), 
Leipzig  (1579),  Montpellier  (1592),  and  Paris  (1597),  which,  after 
1635,  was  known  as  the  Jardin  des  Plantes.  These  were  again 
the  originals  of  the  great  private  collections  and  gardens  of  the 
eighteenth  century.  The  salary  of  a  university  professor  m  the 
sixteenth  century  was  a  dependent  variable  and  decidedly  low  in 
the  northern  countries. 

In  Gt^miany  it  ranged  anywhere  from  S40  to  about  four  or  five  times  as 
much.  The  Linacre  foundations  at  Oxford  and  Cambridge  provided  for  two 
professorships  at  S60  each  per  annum  and  one  at  $30;  but  Vesalius  ^t  SIOOO 
at  Pisa,  Toward  the  seventeenth  century  these  suma  had  apurchasing  value 
equal  to  about  eisht  times  the  amoimt  in  modem  money. >  The  salaries  of  city 
physicians  and  tbe  fees  charged  by  physicians  in  private  practice  were  pro- 
portionately low.  Power  says  that  the  average  fee  in  Eliiabethan  England 
was  a  mark  (13s.  4d.).  City  physicians  in  Germany  apt  anywhere  from  S4.25 
to  S43,  court  physicians  from  $35  to  $939.  The  physicians  in  ordinary  ai 
Henry  VII,  Heniy  VIII,  and  Queen  Elizabeth  aU  received  about  »200  annuaUy. 
In  Germany,  a  simple  uroscopy  cost  about  three  cents;  single  visits  anywhere 
from  8  to  50  cents,  according  to  the  income  of  the  patient;  consultations, 
S2.50  for  each  physician,  or  $1.25  if  by  letter.  Johann  May,  the  first  to  teach 
medicine  at  Tubingen  (1477),  ^t  30  florins  for  handhng  a  medical  case.*  The 
most  lucrative  phase  of  practice  was  in  the  treatment  of  syphilis,  in  which 
physioiana  easily  made  small  fortunes,  even  down  to  the  time  of  Casanova's 
Memoira.  KneeUnp  before  the  statue  of  Charles  VIII  at  St.  Denis,  Thierry 
de  Hery  said  to  a  bystanding  priest:  "Charles  VIII  is  a  good  enough  stunt 
tor  me:  he  put  30,000  francs  m  my  pocket  when  he  brought  the  pox  into 
France."  Surgeons  were  fairly  well  paid,  the  fee  for  a  fracture  tor  mstance, 
being  about  $10,50.  John  of  Ardeme  is  said  to  have  gotten  100  gold  sols 
($500)  for  hia  operation  for  fistula  in  ano.  The  apothecaries  fared  best  of  all, 
if  we  ore  to  judge  by  a  bill  which  was  sent  to  Queen  Elizabeth  amounting  to 
about  $216  lor  one  quarter.'  Municipal  apothecary  diops  in  Germany,  such 
as  the  old  RtUhsapotheke  at  Hannover  (1566),  were  highly  ornate  structures. 

Medical  practice  during  the  Renaissance  period  was  bound 
up  with  superstition,  herb-doctoring,  and  quackery.  Petrarch 
ridiculed  the  doctors  of  his  day  for  their  subservience  to  the  Arabs, 

'J.  J.  Walsh:  'Thysiciana'  Fees  Down  the  Ages,"  Internal.  Clinics, 
Phila.,  1910,  20  e.,  iv,  p.  260. 

>  Med.  Cor.-Bl.  d.  wQrttemb.  arztl.  Ver.,  Stuttg.,  1914,  boadv,  609. 

'  The  great  center  of  the  London  drug  trade  in  the  Elizabethan  era  was 
Bucklersbury,  immortaUzed  in  Falstoff's  reference  to  "these  lispine  hawthorn 
buds,  that  come  like  women  in  men's  apparel,  and  smell  like  Buddcrsbury  in 
simple  time"  (Merry  Wives  of  Windsor,  Act  III,  sc.  Ill), 
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their  predilection  for  uromancy,  their  county-fair  decepticms.' 
Poggio,  the  Florentine  humanist,  pilloried  the  profeesioD  in  hiB 
Liber  facetiarum  (1470*).  In  the  illustrations  of  the  period  the 
physician,  whether  in  long  robe  or  short  fur-edged  pelisae,  is 
invariably  represented  as  inspecting  a  urinal.  He  usually  be- 
lieved in  astrology,  and  went  in  for  the  lore  of  amulets  {Passauer- 
KuTWt)  and  the  Lasstafelkunst,  or  the  determination  of  the  prop^ 
time  for  purging  and  blood-letting  bythe  conjunction  of  the  planete. 
Even  a  court  physician  was  often  an  "astronomer  royal,"  that  is, 
a  deviser  of  fortune-tellers'  almanacs.  The  Ludicrum  Ckiromar^ 
ticum  (1661)  of  Johann  Prtetorius  mentions  some  77  publi- 
cations of  the  sixteenth  and  seventeenth  centuries,  which  were 
devoted  to  palmistry  alone.  The  followers  of  Paracelsus  believed 
in  the  "doctrine  of  signature8,"in  virtue  of  which  a  drug  is  indicated 
by  some  fanciful  associative  resemblance  to  the  disease,  as  trefoil 
for  heart  disease,  thistle  for  a  stitch  in  the  side,  walnut  shells  for 
head  injuries,  bear's  grease  for  baldness,  topaz,  the  yellow  celan- 
dine or  turmeric  for  jaundice,  powdered  mummy  for  prolonging 
life,  and  so  forth.  We  maj'  judge  of  the  true  greatness  of  men  like 
Vesalius,  Leonicenus,  Linacre,  Fracastorius,  and  Benivieni,  when 
we  reflect  that  they  alone  scorned  to  credit  these  things.  In  like 
manner  only  the  surgeons  of  first  rank — Par6,  Gersdorfif,  Franco, 
Wiirtz,  Tagliacozzi,  Clowes,  and  Bartiseh — were  true  surgeons. 
The  unclassed  horde  of  wandering  cataract  couchers,  lithotomista, 
hemiotomists,  and  booth-surgeons  generally  were,  in  the  words  of 
William  Clowes,  "no  better  than  runagates  or  vagabonds  .  .  . 
shameless  in  countenance,  lewd  in  disposition,  brutish  in  judgment 
and  understanding,"  so  disreputable,  in  fact,  that  special  laws  had 
to  be  passed  to  make  the  status  of  competent  surgeons  reputable — 
notably  the  edict  of  Charles  V  in  1548,  which  had  to  be  renewed  by 
Rudolph  II  in  1577.^  The  barber  surgeon  who  shaved  a  criminal 
condemned  to  death  or  dressed  the  wounds  of  any  one  tortured 
on  the  rack  was  regarded  as  himself  a  felon.  Quackery  was 
rampant  everywhere,  and  in  the  vigorous  language  of  the  English 
sui^con  just  quoted,  was  practised  by  "tinkers,  tooth-drawers, 
peddlers,  ostlers,  carters,  porters,  horse-gelders  and  horse-leeches, 
idiots,  apple-squires,  broom-men,  bawds,  witches,  conjurers,  sooth- 
sayers and  sow-gel dcrs,  rogues,  rat-catchers,  runagates,  and 
proctors  of  spittle-houses."  Another  class  of  impostors  were  the 
tramps  of  the  period,  who,  in  spite  of  Henry  VIII's  statute  against 

1  See  Henschcl:  Janus,  Bresl,,  1846,  i,  lS(i-223. 

'  Roth:  Vesalius,  Berlin,  1892,  192. 

'  For  examination  qucslions  put  to  a  German  ean<lidat«  ii 
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"sturdy  and  valiant  beggars,"  tried  to  impose  upon  the  charity 
of  the  hospitals,  which  in  those  days  gave  temporary  shelter  to 
all  the  poor.  Robert  Copland  (1508^7),  the  old  English  printer, 
who  was  also  a  poet,  wrote  an  amusing  versified  dialogue  between 
himself  and  the  porter  of  St.  Bartholomew's,  called  The  Hye  Way 
to  the  Spyttel  House,  which  throws  considerable  hght  on  the  poor- 
law  and  free  dispensary  problems  of  the  sixteenth  century.' 

Perhaps  the  worst  phase  of  Kenaissance  medical  practice  was 
that  of  obstetrics.  We  know  Uttle  of  medieval  obstetrics,  but 
we  may  gauge  the  extent  of  its  degradation  by  what  happened  in 
the  Renaissance  period.  In  normal  labor,  a  woman  had  an  even 
chance  if  she  did  not  succumb  to  puerperal  fever  or  eclampsia. 
In  difficult  labor  she  was  usually  butchered  to  death,  if  attended 
by  a  Sairey  Gamp  of  the  time  or  one  of  the  vagabond  "surgeons." 
As  a  rule,  only  midwives  attended  women  in  labor,  and  in  1580  a 
law  was  passed  in  Germany  to  prevent  shepherds  and  herdsmen 
from  attending  obstetric  cases.  The  Renaissance  pictures  show 
that,  as  in  the  Middle  Ages,  the  lying-in  room  was  crowded  with 
people  bustling  in  every  direction,  giving  the  general  impression, 
as  Baas  truly  says,  of  "all  sorts  of  female  fussineas."'  The  ob- 
stetric abuses  were  remedied  to  some  extent  by  city  ordinances 
governing  midwives,  notably  those  of  Ratisbon  (1555),  Frankfurt 
OD  the  Main  (by  Adam  Lonicerus,  1573),  and  Passau  (1595). 

In  this  period,  infantB  were  commonly  breast-fed,  but  wet-nuising,  al- 
though opp<»ied  by  Phayre  (1546)  and  others,  grew  apace,  and  babv-fartning 
became  a  notorious  evil.  The  high  rate  of  infantile  mortality  was  due  to  the 
Ion  status  of  public,  domestic,  andpersonal  hygiene,  which  was  held  in  lesa 
r^ard  than  in  the  Middle  Ages.  Ilie  cities  had  no  drainage,  and  dwelling- 
hoiiaee,  with  their  floors  strewn  with  ruahes  and  their  ceaBpoola,  as  described 
bv  Erasmus,  were  sinks  of  filth  and  infection.'  Froude,  at  the  bc^nning  of  his 
History  of  England,  states  that  the  ^wth  of  the  population  was  very  alow, 
almofit  stationary,  the  result  of  high  mfantile  mort^ty,  and  the  effect  of  wars 
and  epidemics  upon  the  adult  population. 

Certain  criminal  laws  issued  by  the  Bishop  of  Bamberg  in 
1507,  and  by  the  Elector  of  Brandenburg  in  1516,  led  to  the  for- 
mulation (in  1521  and  1529)  of  the  celebrated  C.C.C.  iConstilulio 
Criminalis  Carolina),  or  Peirdiche  Genddsordnung  of  Charles  V, 
published  in  1533,  which  authorized  the  judge  of  a  court  to  sum- 
mon physicians  or  midwives  as  expert  witnesses  in  such  medico- 
legal cases  as  homicide,  infanticide,  criminal  abortion,  malpractice, 

■  See  Lancet,  Lond.,  1909,  ii,  1020. 

'  For  a  recent  study  of  the  lying-in  room  in  the  various  periods,  see  A. 
Martin,  Arch.  f.  G<«ch.  d.  Med.,  191&-17,  x,  209-250,  2  pi. 

•Forsyth:  Proc.  Roy.  Soc.  Med.,  Lond.,  1910-11,  iv,  pt.  1,  Sect.  EHs. 
Child.,  112-116. 
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and  the  like;  but,  in  deference  to  ciurent  superstitions,  poat- 
mortem  examinations  were  not  authorized.  The  first  judicial 
postmortem  in  France  was  made  by  Ambroise  Par^  in  1562,'  after 
which  time  the  practice  became  common.  Special  laws  were 
passed  in  regard  to  the  sale  of  food,  adulteration  of  drugs,  alcoholic 
liquors,*  street-cleanii^,  occupations,  the  plague,  and  other  phases 
of  municipal  hygiene,  but  nothing  was  done  to  alleviate  the  condi- 
tion of  the  insane,  who  were  chained,  beaten,  starved,  and  othei^ 
wise  maltreated,  and  frequently  died  of  cold.  In  1547  the  mon- 
astery of  St.  Mary  of  Bethlehem  at  London  (founded  in  1246)  was 
converted  into  a  hospital  for  the  insane,  popularly  known  as 
"Bedlam,"  and  in  a  few  years  was  amply  justifying  its  reputati<Hi 
as  conveyed  in  this  term. 

A  special  feature  of  Renaissance  legislation  in  France  and 
England  was  the  improvement  of  the  status  of  the  barber  suigeons. 
In  1505  the  Paris  Faculty  took  the  barber  surgeons  under  its  wing, 
in  order  to  apite  the  surgeons  proper,  of  whom  it  was  jealous,  and 
a  few  years  later,  these  "surgeons  of  the  long  robe,"  having  failed 
to  become  a  separate  faculty,  decided  to  make  the  best  of  a  bad 
bargain  by  coming  under  the  sway  of  the  physicians.  In  England, 
in  1462,  the  numerous  and  prosperous  Guild  of  Barbers  became  the 
Company  of  Barbers  under  Edward  IV;  the  surgeons  obtained  a 
special  charter  in  1492;  and  in  1540,  under  Heiuy  VIII,  this 
Barl>er  Company  was  united  with  the  small  and  exclusive  Guild 
of  Surgeons  to  form  the  United  Barber-Surgeon  Company,  with 
Thomas  Vicary  as  its  first  Master.  A  celebrated  painting  of  the 
younger  Holliein  represents  Henry  VIII,  huge,-  bluff,  and  dis- 
dainful, in  the  act  of  handing  this  statute  to  Vicary,  in  company 
with  fourteen  other  surgeons  on  their  knees  before  the  monarch, 
who  does  not  condescend  even  to  look  at  them.  This  picture,  one 
of  the  best  of  Holbein's  works,  not  only  gives  a  superb  portrait  of 
Henry  VIII,  but  is  probably  the  l>est  representation  in  existence 
of  the  costume  and  appearance  of  the  sixteenth-century  surgeon. 
In  1546,  the  king  also  founded  the  Regius  Professorship  of  Med- 
icine at  Cambridge.  A  picture  in  the  Hunterian  Library  at  Glas- 
gow' reprpsents  Dr.  John  Banister  (1533-1610)  as  delivering  the 
"Visceral  Ijccturc"  at  the  Barl)er  Surgeon's  Hall  (London)  in  1581. 
A  dissected  cadaver  is  exposed,  above  the  lecturer  is  an  opened 

'  It  wafl  preceded  by  the  Boloenese  post-mortem  by  Guirlielmo  da  Varig- 
nana  m  1302. 

'Sebastian  BranI,  in  his  Karrfjiiichiff  (1494),  la.>ihps  the  adulteration  of 
wine,  RauAagofl,  RUfcar,  and  satTron.  ^^'i^e  vas  adulterated  by  artificial  coloring, 
sweutcninK.  and  trpalment  with  plaster-of-Parisi. 

•  DArpy  Power:  Proc.  Roy.  Soc.  Med.  (Sect.  Hiat.  Med.),  Lood.,  1912- 
13,  vi,  18-35. 
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copy  of  Columbus,  above  are  the  amiorial  bearings  of  the  United 
Barber  Surgeon's  Company,  while  the  skeleton  at  the  left  is  sup- 
ported and  crowned  with  its  colors,  familiar  in  the  candy-stick  red 
and  white  of  the  barbers'  pole. 

The  Englieh  act  of  15U  (3.  Henry  VUI,  cap.  iii)  decreed  that  no  one 
abould  practice  medicine  or  Burgery  in  London,  or  seven  miles  around  and  about 
it,  without  being  firat  examined,  approved  and  admitted  by  four  doctors  of 
physic  or  expert  eurgeons,  acting  under  the  Biahop  of  London  or  the  Dean  of 
St.  Paul's;  while  beyond  the  seven  miles  precinct,  the  applicant  must  be  ap- 
proved by  similar  bodies  under  the  bishop  of  the  diocese  or  his  vicar  general. 
On  September  23,  1518,  at  the  behest  of  Thomas  Linacre  and  other  physicians, 
Henry  VUI  organized  these  liccneed  practitioners  into  a  college  perpetual  of 
doctors  and  grave  men,  authorized  to  practise  within  the  seven  miles  pre- 
cinct. This  charter  was  confirmed  by  the  acta  of  1522  {14.-15.  Henry  VIII, 
cap.  5)  and  1553  (I  Mary,  8t.  2,  v,  cap,  9)  and  the  institution  became  the 
"College  or  Commonalty  of  the  Faculty  of  Physick  of  London."  In  1851 
(21.-22.  Victoria,  cap.  90),  it  became  the  Royal  CoUege  of  Pbysicums  of 
England  which  title  was  confirmed  in  1860  (23.-24.  Victoria,  cap.  66}.  The 
bilingual  "Statutes"  of  this  college  constitute  one  of  the  earUest  and  most 
important  examples  of  a  local  coda  of  ethics.'  In  1642-3,  on  account  of  the 
greed  of  surgeons  "minding  their  own  lucres,"  and  disdaining  to  help  the 
poor,  Acts  34  and  35,  Henry  VIII,  cap.  S,  were  enacted,  permitting  common 
persons  having  knowledge  of  herbal  and  folk  medicine  to  minister  to  the 
Indigent,  thus  affording  a  loophole  for  unqualified  practitioners,  like  the 
Kunerfreiheit  of  modem  Germany. 

During  the  Rcnaisaance  period,  considerable  advance  was  mode  in  the 
theory  and  practice  of  militaiy  medicine.  Held  hoBpitals  (flmlnUanciat)  were 
introduced  by  Queen  Isabella  of  Spain  at  the  sieve  of  Malaga  (August  19,  1487), 
and  were  revived  by  ber  grandson,  Charles  V,  at  the  siege  of  Met£  (1552), 
where  Ambroise  Pii4j  the  greatest  military  sui^eon  of  all  time,  was  the 
centra]  figure.  At  this  time,  anay  surgeons  were  only  b  attendance  upon 
their  patrons,  the  great  captains  and  nobles,  returning  to  their  civilian  prac- 
tice at  the  end  of  a  campaign;  but  a  decree  of  Coligny  (1650)  had  assigned  a 
surgeon  to  care  for  the  sick  and  wounded  of  each  company  of  infantry.  Mean- 
while, real  militarv  organization  and  discipline  had  been  established  in  the 
armies  of  Maximilian  I,  the  regulations  for  the  sanitary  dispositions  of  his 
Landetkne^hle,  as  given  by  Leonhard  Fronsperger  (1556)  being  the  foundation 
of  the  present  medical  regulations  of  the  German  army  (Frdiich).  The  direc- 
tions for  the  disposal  of  the  wounded  and  the  minute  BHsignment  of  duties  to 
the  chief  physician  in  the  field  ore  quite  modem,  as  are  also  the  careful  ad- 
ministrative preparations  made  for  the  besieged  town  by  the  Duke  of  Guise 
(Salignac).  In  the  German  army,  the  sick  and  wounded  were  sent  to  the 
baggage  train,  put  under  canvas,  treated  by  the  surgeon  or  barber  and  nursed 
by  female  camp-followers,  the  whole  arrangement  being  under  the  admin- 
istration of  a  hospital  superintendent  (SjntalTneiateT).  In  Guise's  forces,  cases 
of  communicable  disease  were  isolatea,  the  pioneers,  under  the  provost, 
looked  after  the  sanitation  of  Metz,  the  surgeon  barbers  were  given  money  to 
carry  on  their  functions,  and  the  sick  and  wounded  were  at  once  sent  to 
hospital.  When  the  siege  was  raised.  Guise  and  Atva  established  a  mutual 
Red  Cross  agreement,  which  the  Spanish  again  observed  at  the  siege  of 
Therouonne  (1553),  after  which  time  prisoners  and  wounded  enemies  were 
not  commonly  massacred.  After  the  capture  of  Havre  (1563),  the  Queen 
Mother  planned  an  Iiwalidei  or  retreat  for  infirm  and  aged  soldiers,  which, 
however,  did  not  become  accomplished  fact  until  1676.  ifet  in  spite  of  such 
remarkable  administration,  the  losses  were  frightful  and  the  importation  of 
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prisoners  into  MetE  started  an  epidemic  of  typhus,  which  spread  to  tlie 
adjoining  villages.' 

Of  the  many  epidemic  diseases  which  had  beset  Europe  in  the 
Middle  Ages,  three,  the  sweating  sickness,  leprosy,  and  epidemic 
chorea,  had  wcU-nigh  disappeared  by  the  middle  of  the  six- 
teenth century.  In  France,  Italy,  Spain,  England,  Denmark,  and 
Switzerland,  leprosy  was  so  well  stamped  out  that  the  laiar- 
houses  were  abolished,  but  the  disease  still  contiaued  to  be  epi- 
demic through  the  seventeenth  century  in  Germany,  Scotland, 
and  the  Low  Countries,  and  in  Sweden  and  Norway  lasted  until 
the  eighteenth  century.  The  most  formidable  epidemics  of  the 
sixteenth  century  were  still  the  plague  and  syphilis. 

Between  the  years  1500-68,  the  ravages  of  the  plague  were  particularlv 
severe  in  Germany,  Italy,  and  France,  and,  in  the  sixth  decade,  spread  aU 
over  Europe.  After  thia  time  it  broke  out  at  intervals  in  di£Ferent  places  in 
1564,  15S8,  1574,  and  1591.  All  through  the  century  a  vast  number  of  "Pesl' 
schriften"  were  puhlished,  and  the  most  important  of  these  were  the  public 
documents  recognizing  the  contagious  nature  of  the  plague  and  proposing 
various  methods  of  isolation  and  disinfection.  Wittenberg  and  some  of  the 
other  cities  commemorated  the  different  epidemics  by  striking  off  special  coins, 
or  pest-dollars  (WUIenbirger  Petllaler).  The  obverse  of  these  commonly  repre- 
sented Moses'  fiery  serpent  set  upon  a  pole,  with  the  inscription  "Who  looketh 
upon  the  serpent  shall  live"  (Numl>ers  xxi,  8, 9) ;  the  reverse  represented  Christ 
crucified,  with  the  inscription,  "He  that  believeth  on  me  hath  everlastini;  life" 
(St.  John  VI,  47).  There  were  also  comet  medals  (1558),  and  medals  commem- 
orating years  of  famine.  The  most  remarkable  of  the  latter  celebrated  the 
"Annona,"  or  right  of  the  Papacv  to  limit  the  price  of  com.  Famine  medals 
of  this  kind  were  struck  off  in  honor  of  Popes  JuUua  II  (1505-8),  Pius  IV  (1560- 
75),  Gregory  XIII  (1576-91),  and  Clement  VIII  (1599).  The  Wittenberg 
pest-dollare  and  the  "zenfchion,"  arsenic-paste  sewed  up  in  dog-ekiu,  were 
worn  over  the  heart  as  amulets  against  the  plague. 

Syphilis  was  less  malignant  in  character  than  in  the  former 
century,  and  this  was  perhaps  due  to  a  number  of  really  efficient 
remedies  which  were  a  vast  unprovement  upon  the  mild  vegetable 
concoctions  of  the  earlier  period.  Mercury  had  become  the  great 
sheet-anchor,  whether  for  internal  or  external  use,  although  opinion 
was  prettj'  well  divided  as  to  its  ultimate  value.  Leonicenus, 
Montagnana,  and  the  German  writers  generally  opposed  its  use; 
Fracastorius  and  Benivieni  gave  it  the  seal  of  their  approva]. 
Thicrrj-  dp  Hery,  in  his  treatise  of  1552,'  recommended  either 
guaiac  internally  or  mercury  by  fumigation  or  inunction,  pref- 
erably the  latter.  Pane's  treatise  on  syphihs  is  taken  almost 
verbatim  from  this  work.  A  special  feature  of  the  antisyphilitic 
medication  of  the  century-  was  the  introduction  of  new  drugs  from 

■C.  L.  Heizmann:  Ann.  Med,  History,  N.  Y,  1917-18,  i,  281-287.  The 
basic  texts  are:  L.  Fronsperger:  Vom  Kaj-serlichcn  Kriegsgerichten  (1566); 
Salignac:  Le  si^gcdeMetz  (Paris,  1553),  and  the  Apologia  et  voyages  of  Pu€. 

'  dc  Hery:  La  mdthode  curatoire  de  la  maladie  v£n6ricnne,  Paris,  1552. 
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the  Western  HemiBphere.  As  alchemy  introduced  antimony, 
mercury,  and  sugar  of  lead,  so  the  discovery  of  America  brought 
in  guaiac  (introduced  in  1508-17),  the  root  of  China  smilax  (1525), 
exploited  by  Vesalius,  sarsaparilla  (1536),  and  sassafras.  An  old 
copper-plate  of  1570,  after  Stradanus,'  shows  a  sickroom  interior, 
with  all  the  stages  of  preparing  the  guaiac  infusion,  from  chipping 
the  huge  \o^  to  adminiBtration  to  the  syphilitic  patient.  Gonor- 
rhea became  common  about  1520,  and  one  remarkable  effect  of 
these  venereal  diseases  was  the  suppression  of  common  public 
baths  for  either  sex  or  both  sexes.  In  the  Germanic  countries, 
these  bathing  establishments  were  a  special  feature  of  city  life, 
and,  as  depicted  by  the  various  Renaissance  artists,  their  status 
was  pecuUar.  Many  of  them  were  frequented  indiscriminately 
by  men  and  women  ahke,  all  of  whom  sat  and  bathed  together  in 
one  huge  common  vat  or  tank.  Diirer's  wood-cut  of  1496  {LHe 
Badslvbe)  represents  a  group  of  naked  men  in  a  common  bath  vat, 
some  of  whom  are  playing  musical  instruments,  others  conversing, 
while  a  third  is  draiiiing  a  stoup  of  wine.  This  vtoiif  of  wine 
bibbing  and  general  pleasaunce  was  frequently  utilised  by  the 
lesser  masters,  Hans  Sebald  Beham,  Aldegrever,  Hans  Baldung 
Grien,  Hans  Bock,  whose'  pictures  show  the  comminghng  of  nude 
men  and  women,  with  scenes  of  feasting,  cupping,  and  venesection 
in  the  bath.  A  favorite  theme  of  Lucas  Cranach  and  Beham  was 
the  so-called  Jungbrunnen,  or  "Fountain  of  Youth,"  which  rep- 
resents a  number  of  decrepit  old  women  trundled  in  wheel-barrows 
to  one  side  of  a  huge  bath  tank  in  which  they  are  supposed  to  be 
rejuvenated;  on  the  other  side,  they  are  promptly  man-handled 
by  a  number  of  amiable  youths,  who  hurry  these  reinvigorated 
dames  up  the  bank  to  appropriate  tente.  These  roguish  pictures 
of  the  old  German  masters  really  point  a  moral.  It  was  soon 
found  that  a  general  mixing  of  able-bodied  men  and  women  in  a 
state  of  nature  in  common  bathing  pools  could  lead  in  the  end 
only  to  genera]  laxity  of  morals,  and  such  places  could  not  long  be 
frequented  by  decent  people.  Laws  were  passed  segregating  the 
sexes,  but  the  advent  of  leprosy,  plague,  and  syphilis  demonstrated, 
over  and  above  this,  that  the  idea  of  a  common  bath  tank  was  bad 
in  itfielf,  since  the  latter  became  a  simple  medium  of  infection. 
In  connection  with  Renaissance  art,  we  should  mention  Diirer's 
celebrated  wood-cut  of  a  syphilitic  (1496');  also  the  picture  which 
he  sent  to  his  physician  representing  himself  nude,  with  the  legend. 
"Where  the  yellow  spot  ia  and  my  finger  points,  there  am  I  sick 

■  Reproduced  in  H.  Peters,  Der  Arzt,  Leipzig,  1900,  p.  101. 
*  Encircled  by  110  I^tin  lines  by  Theodoricus  Ulseniua  and  printed  at 
NurembcTK. 
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within";  Raphael's  cartoon  of  St.  Peter  and  the  lame  man  (South 
Kensington  Museum);  Orcagna's  grisly  procession  of  lepers  in  lue 
"Triumph  of  Death"  (Pisa) ;  the  elder  Holbein's  picture  of  St 
Elizabeth  ministering  to  three  lepers  (Munich) ;  Matthias  Grftw- 
wald's  representation  of  bubonic  plague  (Colmar  Gallery,  1515), 
and  Francesco  Carotto's  St.  Roch  in  the  Verona  Gallery  (1528), 
showing  the  typical  inguinal  bubo.   The  Venetians,  Paolo  Veronen 
and  Carpaccio,  painted  many  dwarfs  (Charcot).     In  the  Uffin 
Gallery  at  Florence  there  is  a  remarkable  picture  of  Ferdinand  I  d 
Spain,  painted  by  Lucas  van  Leyden  in  1524,  in  which  the  artist 
hafl  given  the  characteristic  /ocifls  of  adenoid  vegetations,  wiUtoutr 
apparently  knowing  the  existence  of  the  condition  in  his  subject  — 
This  is  also  true  of  the  portrait  of  the  acromegalic  giant  in  ib^ 
Ambras  Scbloss  in  Tyrol  (1553).    The  prognathism  of  the  Haps — 
burgs  and  the  Medici,  which  is  now  regarded  as  a  mode  of  malocclu — 
sion,  appears  in  different  portraits  of  these  worthies.    Divergenfc^ 
Btrabiamus  is  apparent  in  Raphael's  portrait  of  Tommaso  InghinuoK 
in  the  Pitti  Palace  (Florence).    Feeling  the  pulse  is  reprcsenteA- 
in  a  frieze  by  Giovanni  della  Robbia  in  the  Ospedale  de  Ceppo  at^ 
Pistoia.     Dentistry  is  symbolized  in  G.  Spagna's  fresco  of  it^E 
patroness,  Saint  Apollonia  (holdii^  an  extracted  tooth  in  a  forceps) 
in  the  church  of  San  Giacomo,  near  Spoleto  (1526),  a  subject- 
which  was  essayed  in  the  charming  picture  by  Carlo  Dolci  (1616 — 
86),  later  in  the  Corsini  Gallery  at  Rome.  The  pictures  of  women 
by  the  younger  Holbein  and  other  artists  of  the  German  and  Italian 
Renaissance  revel  in  the  presentation  of  full-bodied  ideals,  and  par- 
ticularly in  the  glorification  of  pregnancy  as  the  chief  end  of  wo- 
mankind (Hollander). 

Of  «pid«mic  diseases,  smallpox  and  messlea  began  to  appear  in  the  nortb- 
em  countries,  notably  in  Germany  (1493)  and  Sweden  (1578).  In  1572  there 
was  an  epidemic  of  lead-poisoning  (called  ailica  PicUmum)  in  the  South  <tf 
France  which  resembled  the  "Devonshire  colic"  of  the  eighteenth  century, 
in  that  it»  probable  cause  was  the  wte  of  lead  in  the  cider  and  win^-pressee. 
Scurvy,  which  appeared  as  early  as  1218,  and  was  first  described  by  Jacques  de 
Vitry  and  Joinville  (1250),  and  later,  in  the  narrative  of  Vaflco  da  Gama  s  voy- 
af.e  (1498).  became  quite  common  along  the  coast  of  northern  Germany,  Hd- 
land,  and  the  Scandinavian  countries,  as  described  by  Euricius  Cordus  (1534), 
George  Agricola  (1539),  and  other  writere,  Jt  was  also  described  by  the 
poet  Camoens,  in  the  fifth  canto  of  his  Lusiad  (1668).  Yellow  fever  ia  said  to 
have  exterminated  the  population  of  Ysabella,  Sao  Domingo,  in  1493.  Typhus 
fever  was  epidemic  in  Italy  in  1505  and  1524-30,  and  was  described  by  Fn- 
castorius  (1533')  and  Francesco  Bravo  (1670*).  In  Spain,  after  the  siege  of 
Granada  (1489),  where  it  broke  out  among  the  Castihan  troops,  it  was  called 
el  U^rdigh  (a  little  cloak).  The  Aztec  disease  matlaiahvaU,  or  ooeolitUi, 
already  known  in  Mexico  in  1570-76,*  was  shown  t«  be  a  tableland  disease 

'  Fracaatorius:  De  morbia  contagiosis,  1533,  cap.  vi. 

'  Francesco  Bravo:  Opera  medicinaha,  Mexico,  1570. 

*  N.  Ledn:  lQ»6  era  el  matlazahuatl  y  que  el  cocolixtii  [etc],  Meideo, 
1919.  Also,  A.  von  Humboldt:  Rciae  in  die  Aequinoctial-Gegenden  von 
Amerika,  cited  by  Haeaer. 
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identical  with  tabardillo,  by  SUnim,  in  1861.'  A  tabardiUo  Con^reas  vas  held 
in  Mexico  on  JuKury  14-21,  1910.  The  so-called  UunEarian  dineaae  (mor&u* 
Hungaricus),  which  spread  aU  over  Europe  in  1501  ana,  in  1S05-67,  was  fre- 
quently epidemic  in  Italy  and  France,  is  now  regarded  as,  in  all  probability, 
typhua  fever..   Another  disease  of  obscure  origin  and  character  was  a  sort  of 

C>uinotvphus  or  pleurotyphus,  which  was  epidemic  in  Italy,  France,  Switxer- 
d,  Holland,  and  Germany  between  the  years  1521  and  1598.  An  epidemii; 
in  the  cloister  at  Bergen  on  the  Danube,  in  1527,  was  described  in  the  lettera 
of  a  nun,  Sabina,  sister  of  Willibald  Pirckheimer.'  Diphtheria,  which  had 
already  been  described  by  Schedel  in  1492,  was  six  times  epidemic  in  Spain 
during  the  period  1581-1600,  and  by  1618  had  spread  to  Italy.  It  was  de- 
scribed as  fforroHOo  by  Gutierrez  ■  by  Fontecha  (1611).  Villa  Real  (1611), 
Herrera  (1615),  and  others.  In  Codex  11548  of  the  Vienna  Holbibliothek 
(fol.  278  Tcrao),  it  is  described  as  a  new  disease  (nauw  krannckheyt').  Whoop- 
ing-cough first  appeared  in  the  sixteenth  century,  and  was  first  described  by 
Guillaume  Baillou  (Baltonius)  in  1578.  Erotism  in  the  gangrenous  form  was 
prevalent  in  Spain  m  1581  and  1590,  while  m  Germany  a  form  variously  con- 
vulsive, spasmodic,  stuporous  or  paralytic,  preceded  by  the  usual  tinglinp, 
burning  sensations,  and  known  as  the  Kriehakrankh^,  appeared,  endemic  m 
the  years  1581,  1587,  1592,  and  1595-6.  In  1597  the  Medical  Faculty  of 
Marburg  issued  a  pronouncement  upon  the  last  epidemic,  declEU'ing  its  cause 
to  be  the  use  of  bread  made  from  spurred  rye.  Crookshank  regards  Kriebel- 
krankheil  as  an  epidemic  influenz^  encephalo-myeUtis.  The  epidemics  of 
sweating  sickness  {Svdor  Anglicm),  a  disease  which  reached  Germany  in 
1528-9,  were  probably  influenza.  In  the  view  of  Crookshank,  influenza  was 
also  at  the  bottom  of  the  eoquduche  and  broatae  gaiant  of  France,  the  Uauptweh 
of  Germany  (1543-6)  and  the  mal  mazzuco  of  Italy  (1597).. 

Iq  the  sixteenth  century  the  Eastern  diug-trade,  the  quest  for 


fell  into  the  hands  of  the  Portuguese  navigators. 

The  story  of  their  explorations  is  told  in  Hakluyt  and  Purchas'  Pilgrimeg, 
The  Lusiad  of  Camoens  t«Us  of  Vasco  da  Gama's  voyage  around  the  Cape  to 
India,  which  destroyed  the  commercial  power  of  Venice.  Ormuz  and  Goa  were 
taken  by  Albuquerque;  footholds  were  obtained  in  Ceylon  for  cinnamon, 
Sumatra  for  ginger  and  benzoin,  Banda  and  Amboyna  for  nutmegs  and  mace, 
the  Moluccas  tor  cloves,  Timor  tor  sandalwood,  Cochin  China  for  aloes  and 
pepper;  Malacca  was  madp  a  customs  station  and  caravan  trade  was  estab- 
lished in  China,  the  source  of  camphor,  cinnabar,  musk  and  iqnilax  china, 
while  rhubarb  was  obtained  from  Persia,  The  profita  of  this  trade  were  enor- 
mous. Two  ducats'  worth  of  cloves  from  the  Moluccas  fetched  1680  ducats 
in  London.  The  Spaniards  also  made  communication  with  the  Moluccas,  but 
their  spheres  of  influence  were  destined  to  be  the  Philippines,  Mexico,  and  Peru. 
Manila  was  founded  by  them  in  1566.  Oviedo  and  Monardes  described  the 
plants  of  the  West  Indies  and  Peru.  The  revolt  of  the  Netherlands  against 
Philip  II  (1568-1648)  brought  the  Dutch  into  the  drug  marte,  but  the  period 
of  their  ascendancy  was  the  seventeenth  century.' 


'Stamm:  Nosophthorie,  Berlin,  1861,  cited  by  Hacser. 

*E.  Reicke:  Arch.  f.  Gesch.  d.  Med.,  Leipz.,  1911-12,  v,  418-*24. 

*  According  to  Moreion  and  Haeser,  Nicolas  Gutierrez  de  Angulo  (1444- 
1522)  published  a  Tralado  de  la  enfermedad  del  garroliUo  of  unknown  date. 

'SudhotT:  Arch.  t.  Gesch.  d.  Med.,  Leipz.,  1912-13,  vi,  127. 

'See  Tschirch:  Pharmakognosie,  Leipzig,  1910,  i,  2.  Abth.,  716-772; 
and  A.  W.  Linton:  Jour.  Am.  Phann,  Assoc,,  Phila.,  1916,  v,  366;  471. 


sdbvGoOgIc 


240  HISTOET  OF  UBDICINB 

Hospital  constructioa  approached  perfection  in  the  fifteenth 
century,  the  greatest  technical  care  being  devoted  to  these  struc- 
tures, as  in  the  hospital  at  Milan,  which  was  opened  in  1445,  but 
not  completed  until  1456.  A  painting  of  Andrea  del  Sarto's  at 
Florence  represents  the  interior  of  a  woman's  hospital,  probably 
for  lying-in  purposes.  The  fact  that  an  iaolation  hospital  and  home 
for  epileptics  was  founded  at  the  cloister  of  St.  Valentine  at  Rufach 
(Upper  Alsace)  in  1486  shows  that  the  disease  was  still  regarded 
as  contagious,  in  accordance  with  the  old  pseudo-Salemitan  verse 
(SudhofE')-  Before  the  Reformation  there  were  77  hospitals  in 
Scotland  alone,  but,  after  that  period,  hospitals  connected  with  re- 
hgious  institutions  began  to  die  out  in  the  northern  countries. 
The  lazar-houBCs  also  began  to  diminish  in  number,  as  leprosy 
was  gradually  stamped  out.  Three  famous  English  institutions 
of  the  period  were  the  Hospital  of  St.  Mary  of  Bethlehem,  which 
was  converted  from  a  monastery  into  an  insane  asylum  ("Bed- 
lam") in  1547;  Bridewell,  anciently  a  palace,  which  became  a 
penitentiary  and  house  of  correction  for  vagabonds  and  loose 
women  in  1553;  and  Christ's  Hospital,  formerly  the  Grey  Friais 
Monastery,  which  was  chartered  in  1553  as  a  charity  for  fatherless 
and  motherless  children,  and  became  the  famous  school  of  t^ 
"Blue  Coat  Boys,"  at  which  Charles  Lamb  and  Coleridge  were 
educated. 

'  Sudhoff:  Arch.  t.  Geaeb.  d.  Med.,  Leips.,  1912-13,  vi,  449,  455. 
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SCIENTIFIC  ENDEAVOR 

The  seventeenth  century,  the  age  of  Shakespeare  and  Milton, 
Velasquez  and  Rembrandt,  Bach  and  Purcell,  Cervantes  and 
Molifere,  Newton  «nd  Leibnitz,  Bacon  and  Descartes,  Spinoza  and 
Lyocke,  was  preeminently  a  period  of  intense  individualism,  in- 
tellectual and  spiritual.  What  happened  to  men  like  Servetus 
and  Sir  Thomas  More,  Bruno  and  Dolet,  Spinoza  and  Uriel  Acosta, 
Galileo  and  Copernicus,  did  but  lessen  the  dominion  of  the  pro- 
fessional theologian,  whether  CathoUc,  Protestant,  or  Jewish. 
The  great  philosophers  of  the  time,  Spinoza,  Bacon,  Descartes, 
Locke,  all  occupied  themselves  with  different  branches  of  natural 
science,  and  the  scientific  labors  of  physicians  themselves  were 
strongly  indivuahzed.  Yet  with  the  decline  of  collectivism  there 
necessarily  went  a  corresponding  decline  in  the  things  that  had 
thrived  under  its  r^me,  in  particular,  organized  nursing*  charit- 
able care  of  the  sick,  and  well-managed  hospitals  for  this  purpose. 

In  the  seventeenth  century  the  German  people,  decintated  and 
torn  asunder  by  the  ravages  of  the  Thirty  Years'  War,- could  do 
little  for  medicine,  as  Baas  laments,  and  the  highest  distinction  in 
this  field  was  attained  by  England,  Italy,  and  Holland:  The  age 
of  the  Armada  and  the  Great  RebeUion  of  1642  w^  the  most 
glorious  period  of  English  history,  the  age  "of  ^er  greatest  golden- 
mouthed  sons,"  from  Shakespeare,  Milton,  and  the  great  line  of 
Ehzabethan  dramatists,  to  Bacon  and  Locke,  Raleigh  and  Sidney, 
\'aughan  and  More,  Herrick  and  Craahaw,  Boyle  and  Wren,  In 
this  age  also  flourished  some  of  the  greatest  English  mathema- 
ticians and  astronomers,  Newton  and  Wallis,  Halley  and  Flam- 
steed,  Briggs  and  Napier.  The  very  beginning  of  the  century 
(1600)  is  memorable  for  the  appearance  of  an  epoch-making  work 
in  the  history  of  physics — the  De  magnete*  of  William  Gilbert 

'  This  work  ranks  beside  Newton's  Pratcifna  in  that  it  threw  overboard 
the  cuireat  Arabian  Nights'  euperstitions  attributing  the  deflection  of  the 
compass  needle  to  "magnetic  mountains"  or  magnetic  influences  from  the 
stars,  and  the  ancient  sailors'  belief  that  garlic  destroy?  a  magnet's  power. 
Aft^r  a  thoroughgoing  investigation  of  the  properties  of  the  lodestone,  Gilbert 
establishes  the  theorem  that  the  earth  itself  is  a  gigantic  spheric  magnet,  a 
proposition  which  has  been  the  starting-point  of  all  subsequent  works  on  ter- 
restrial magnetic  variations,  magnetic  sbnms,  and  of  the  chartiiig  of  Uie  earth's 
magnetic  fields  by  Halley,  Gauss,  and  Sabine.  The  florid  encomium  of  Drydeo — 

Gilbert  shall  live  till  iodestonee  cease  to  draw 
is  certainly  true  of  humwi  chronology,  if  not  of  geologic  or  sidereal  time. 
Gilbert  is  also  memorable  for  the  discovery  of  fncttonal  electricity,  to  which 
he  gave  its  name  from  the  amber  (fXan-^at)  employed. 
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(1540-1603),  who  was  physician  to  Queen  EUeabeth  and  James  I, 
and  left  his  books  and  instruments  to  the  Royal  College  of  Phys- 
icians, where  they  were  destroyed  by  the  great  fire  of  1666. 

The  greatest  name  in  seventeenth  century  medicine  is  that  ctf 
William  Harvey  (1578-1657),  of  Folkeatone  in  Kent,  who  studied 
at  Padua  (1599-1603)  as  a  pupil  of  Fabricius  and  Casseiius,  and 
whose  work  has  exerted  a  profounder  influence  upon  modem  medi- 
cine than  that  of  any  other  man  save  VesaUus.  The  worid  has 
"heard  great  argument"  concerning  the  merits  and  status  of  the 
De  Molu  Cordis,   but  the  following  simple  facts  seem  irrefut- 


William  Harvry  (ISTS-IBS?). 

able  and  unassailable.  The  observation  that  the  blood  is  in  motion 
may  have  occurred  to  the  first  primitive  man  who  ever  cut  open  a 
live  animal  or  saw  a  wounded  arterj'.  The  idea  that  this  motion  is 
along  a  dcfmile  path  may  well  have  been  entertained  by  any  an- 
cient Egyptian  or  Oresk,  as  well  as  by  some  hypothetic  native 
of  Muscovy  or  Illyria  in  Harvey's  day.  Galen's  false  concept 
about  the  pores  in  the  ventricular  septum  diverted  all  speculation 
into  the  wrong  channel  lor  fourteen  centuries,  and  even  Servetus, 
who  came  nearest  the  tnith,  could  only  admit  that  some  (not  all) 
of  the  blood  takes  a  circiiit  through  the  lungs.  In  the  drawings 
which  VesaUus  had  uiadci.  indicating  the  close  proximity  of  the 


sdbvGoOgIc 


THE  SEVENTEENTH  CENTURY  243 

tenmnal  twi^  of  arteries  and  veins,'  the  truth  about  the  circula- 
tioD  was  literally  ataring  in  the  face  of  any  observer  who  had  eyes 
to  see  or  wit  to  discover  it.  Even  Galen  had  inferred  anastomosis 
by  means  of  invisible  capillanes.  Yet  anatomists  continued  to  see 
everythii^  in  the  light  of  the  Galenic  idea  of  shuttle-wise  ebb  and 
flow  between  the  closed  arterial  and  venous  systems.  Cesalpinus, 
at  best,  made  only  a  clever  guess.  Columbus,  although  he  saw 
that  the  blood  undei^oes  change  in  the  lungs,  in  all  Ukelihood  ap- 
propriated the  ideas  of  Servetus.  But  Harvey,  who  knew  the 
whole  history  and  literature  of  the  subject,  first  made  a  careful 
review  of  existing  theories,  showing  their  inadequacy,  and  then 
proceeded,  by  experimental  vivisection,  ligation,  and  perfusion,  to 
«n  inductive  proof  that  the  heart  acts  as  a  muscular  force-pump 
in  propelling  the  blood  along,  and  that  the  blood's  motion  is  con- 
tinual, continuous,  and  in  a  cycle  or  circle.  This  was  the  starting- 
point  of  purely  mechanical  explanations  of  vital  phenomena.  The 
crux  of  Harvey's  argument— that  the  actual  quantity  and  velocity 
of  the  blood,  as  computed  by  him,  make  it  physically  impossible 
for  it  to  do  otherwise  than  return  to  the  heart  by  the  venous  route 
— was  the  first  application  of  the  idea  of  measurement  in  any 
biologic  investigation,  and,  had  he  chosen  to  express  this  discovery 
in  the  language  of  algebra  (by  using  the  symbol  of  inequality),  it 
T^'ould  long  since  have  taken  its  proper  place  in  the  application  of 
mathematical  physics  to  medicine.  The  importance  of  Harvey's 
■work,  then,  is  not  so  much  the  discovery  of  the  circulation  of  the 
blood  as  its  quantitative  or  mathematical  demonstration.  With 
this  start,  physiology  became  a  dynamic  science. 

In  asserting  that  the  heart  is  a  muscular  force-pump,  Harvey 
»nay  have  given  credence  to  the  "myogenic"  theory  of  its  auton- 
omy (Galen),  which,  in  any  case,  was  soon  displaced  by  BoreUi's 
idea  that  the  heartr-beat  has  a  neurogenic  origin,  the  two  views 
remaining  in  dispute-  to  this  day.  In  endeavoring  to  locate  the 
motor  power  of  the  muscle  itself,  in  his  attempts  to  explain  the 
function  of  the  blood  and  the  lungs,  Harvey  fell  into  the  usual 
medieval  mysticism. 

The  briUitLnt  eaeay  of  the  late  Dr.  John  G.  Curtis  on  Harvey's  views'  gives 
us  a  clear  insight  into  the  errors  made  by  the  great  phyinotoiciHt  throuRh  phil- 
OHophizioR.  Aristotle  had  tausht  the  doctrine  of  trie  primacy  of  the  heart, 
that  it  is  the  central  abode  of  life  and  the  soul,  the  hearth  from  which  emanates 
generative  animal  heat,  aomcthinff  different  from  sterile,  elemental  fire,  and 
that  from  the  heart  the  blood  and  blood-vessels  arc  derived.     Harvey  trana- 

'Vfsalius:  Fabrica,  Basel,  1543,  pp.  262.  26S.  295,  305,  311,  and  plate 
oppoeile  312.  See  W.  A.  Locy:  Biology  and  iU  Makers.  New  York,  1908, 
49-50. 

*  J.  G.  Curtis:  "Harvey's  Views  on  the  Circulation"  (ed.  F.  S.  X-ee),  New 
York,  IQIS. 
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ferred  this  primacy  to  the  blood,  to  which  the  heart  ii  only  of  uae  u  a  panp 
to  keep  it  in  motion.    He  based  this  view  upon  his  obeervation  that  in  the  prim- 
itive streak  of  the  future  embryo  chick  th«  blood  ^iparmtly  ejwta  before  the 
pulse  as  a  "leapiiig  point,"  which,  in  cold  egei,  warmed  ^  pre«eure  of  a  finnf . 
"renews  its  pnstine  dance  as  thouf^  comeback  from  Hades."    The  fibrSlft- 
tion  of  the  auricle  in  a  dying  or  Quiescent  heart  he  mistook  (or  evideoce  th»^ 
the  blood  is  the  last  part  of  the  body  to  die,  altbmi^  he  had  been  the  fir«*- 
to  revive  a  quiescent  heart  by  perfusion  (wettiuf;  it  with  saliva),    lliat  tlk^ 
',  the  e:tpreason  of  the  soul,  that  the  soul  of  man  is.  Lx* 
rhofe  being,  that  "th^^ 
is  not  given  him  to  see  7 
una)  was  a  vague  coq — ' 
ucin.,  cAuii.ii>H  m  mice  juii-jo,  .,i.c  uuliiiiii;,  iin:  Dcuowjy,  the  intellectual.    Fol — ■ 
lowing  hia  master,  and  like  Descartes,  Harvey  could  but  locate  the  soul  some — ' 
where,  and  BO  revived  the  ancient  belief  of  Critias  that  "the  soul  is  m  the  blood."' 
The  soul  is  not,  as  with  Aristotle,  associated  with  the  iiwate  gnierative  beat, 
"analogous  to  the  element  of  the  stars,"  but  the  blood  its^is  the  "innate 
warmth  or  first-bom  psychical  heat,"  while  the  drculaticm  itself  becomes  the 
analo^e  of  the  circular  motions  of  the  heavenly  bodies.     The  cause  of  the 
ventneular  hearl'beat  is  attributed  to  the  distontion  of  the  ventricle  throu^ 
the  contraction  of  the  auricle,  but  the  distention  of  the  auricle  must,  haric 
back  to  the  Aristotelian  ebullition  of  the  hot  blood:  and  although  he  knew, 
with  Galen,  of  the  contractile  power  of  muscle,  and  that  the  excised  empty 
heart  will  beat  outside  the  body,  Harvey  could  not  explain  the  tamultaneoua 
contraction  of  both  auricles.    The  doctrine  of  the  heart  a?  an  automatic  me* 
chanism  through  contractile  impulses  passing  from  muscle-cell  to  muscl&<;dL 
was  thc!  work  of  Gasket!  and  Engelmann.    Fmallv,  although  Hippocrates  haa 
taught  that  something  derived  from  the  inspired  air  enters  the  heart  and  is 
dintribut«d  thence  to  the  body,  and  although  Columbus  bad  inferred  that 
spirituous  blood  is  concocted  in  the  lungs  by  mixing  with  air,  Harvey  adheried 
to  the  old  doctrine  that  the  function  of  respiration  was  to  cool  the  hot  blood. 
He  latterly  saw  that  the  fetus  does  not  need  this  refrigeration,  and  finsjly 
gave  up  the  problem  as  a  "knotty  subject."    Thus  Harvey,  in  his  speculations, 
silled  with  the  philosophers  (Aristotle)  rather  than  the  physicians  (Galen), 
but  this  can  detract  nothing  from  his  supreme  merits  as  an  investigator.     His 
views,  however,  retarded  the  development  of  the  true  phyaiolt^y  of  respira- 
tion for  a  long  time. 

The  discovery  of  the  circulation  itself  was  the  most  momentous 
event  in  medical  history  since  Galen's  time.  While  it  was  op- 
posed by  the  pedantic  Riolanus,'  Gassendi,  Wormius,  and  others, 
it  was  soon  supported  by  some  of  the  ablest  spirits  of  the  period, 
including  Rolfink,  Sylvius  de  le  Boe,  Bartholinus,  Ent,  and  Pec- 
quet. Jan  de  Wale  (1604-i9),  or  Walseus,  in  particular,  showed 
that  incisions  on  either  side  of  a  Ugature  applied  to  an  elevated 
blood-vessel  cause  the  blood  to  ooze  or  to  spurt,  according  to  the 
direction  in  which  it  is  flowing,  thus  affording  a  convincing  proof  of 
Harvey's  discovery  according  to  the  laws  of  hydrodynamics  (1640*). 

The  status  of  Harvey's  other  treatise,  De  generatione  ani- 
malium  (1651),  is  important  in  the  history  of  embryoU^y  and  a 
matter  of  frequent  dispute.    Some  writers  have  tended  to  make 

'  Huxley  styled  Riolanus  "a  tympanitic  Philistine,  who  would  have  been 
none  the  worse  for  a  few  sharp  incisions." 

'  Walaiua;  Epistolie  dus,  1(140  [In:  T.  Bartholinus,  Anatomia,  Leyden, 
1541,  pp.  539-541  (plate)]. 
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Harvey's  merits  overshadow  the  just  claims  of  men  like  Malpighi 
and  von  Baer.  Of  all  proDOuncements  made,  that  of  Huxley 
still  seems  the  soundest  and  the  best.  In  his  demonstration  of 
the  circulation,  Harvey  was  brought  to  a  standstill  at  one  point 
only,  viz.,  the  capillary  anastomosis  between  arteries  and  veins, 
which,  having  no  microscope,  he  could  not  see.  In  his  investiga- 
tion -of  the  embryo  the  minute  and  patient  work  of  years  was 
driven  into  an  impasse  for  the  same  reason,  while  the  manuscripts, 
containing  his  drawings  and  other  results  of  experimental  investi- 
gation of  the  embryo,  were  destroyed  by  the  Parliamentary  troop- 
ers who  invaded  his  chambers  in  Whitehall  in  1642.  Long  before 
Wolff  and  von  Baer,  he  maintained,  as  pure  theory,  the  doctrine  of 
"epigenesis"— that  the  organism  does  not  exist  encased  or  pre- 
formed in  the  ovum,  but  is  evolved  from  it  by  gradual  building  up 
and  a^regation  of  its  parts;  yet,  through  his  inability  to  see 
microscopically,  his  idea  of  fecundation  was  totally  wrong,  for  he 
believed  the  fertilization  of  the  ovimi  to  be  something  "incor- 
poreal"^ — "as  iron  touched  by  the  magnet  is  endowed  with  its 
own  powers."  By  such  mysticism,  the  famous  dictum,  "Omne 
vivum  ex  ovo,"'  becomes  self-contradictory,  since  it  denies  the 
continuity  of  the  germ-plasm.  Its  true  importance,  in  Harvey's 
hands,  was  that  it  subverted  the  ancient  concept  that  life  is  en- 
gendered out  of  corruption  (or  putrefaction)^ — an  idea  still  familiar 
in  the  burial  service.* 

B<^id<«i  the  De  molu  cordis  (Frankfort,  1628')  and  the  treatise  on  gen- 
eration  (1651),  we  should  mentiuo  the  facsimile  reprint  of  thp  MS.  notes 
for  the  " PraeUrliones  anatomifw"  of  the  Liimlcian  foTindation  (1816),  which 
shows  that  Harvey  had  completed  his  dL-vover^  of  the  circulation  and  was 
lecturing  on  it  at  least  twelve  years  before  he  printed  it. 

Harvey,  as  described  by  Aubrey,  was  of  short  stature,  with 
bright  black  eyes  and  raven  hair,  "complexion  like  the  wainscot," 
quick,  alert,  choleric,  often  fingering  the  handle  of  his  dagger. 
The  resemblance  of  his  finely  domed  head  to  Shakespeare's  is  a 
matter  of  comment.  Like  many  experimenters,  he  was  but  an 
indifferent  practitioner.  Yet  he  was  no  closet  recluse,  but  highly 
honored  in  the  worldly  affairs  of  his  day,  aa  witness  his  pubUcity 
as  Lumleian  lecturer,  his  long  association  with  Charles  I,  his 

'  First  stat«d  by  Francesco  Redi  in  the  form,  "omne  tfiimn\  ex  vivo." 
'  For  a  further  discussion  of  this  subject,  see  the  admirable  essay  ol  tha 
late  Professor  W.  K.  Brooks,  on  "Harvey  as  Embrvologist,"  in  Bull,  Johns 
Hopkins  Hosp.,  Baltimore,  1897,  viii,  167-174. 

'  Harvey's  probable  reason  for  printing  the  "Exercitatio"  at  Frankfurt 
ft.  M.  wan  that  this  city  was  the  center  of  the  continental  book-trade  until 
after  the  Thirty  Venrs'  War,  and  that  here,  every  semester,  a  book  market  was 
held  at  which  all  the  new  books  of  the  world  mifcht  be  seen  and  which  the 
leading  London  stationers  attended  (WiUiam  Stirling). 
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aflciistanoe  at  the  postmortem  of  "old  Parr,"  or  his  merciful  inters 
vcintion  in  the  affair  of  the  "late  Lancashire  witches."  Althou^ 
not  a  votary  of  the  muse,  he  was,  in  the  finest  sense,  a  master  of 
Drydon's  "other  harmony  of  prose."  Read,  for  instance,  his  im- 
pn'iwii>iiistic  account  of  the  Bass  Rock  in  a  good  English  trans- 
lation. It  is  a  pen-picture  which  many  a  modem  prosateur  woutd 
Im!  pniiKl  to  sign.  Having  survived  long  enough  to  Eve  down 
opIKwition  and  see  his  discovery  accepted,  Harvey  prepared  for 
approiu-hiiiK  death  with  the  cool  self-possession  of  his  race,  meet- 
ing the  I'ttd  with  a  quiet  resolution  at  the  age  of  seventy-nine. 
Wliiitt  ho  was  not  ostentatious  in  piety,  his  will,  with  its  liboal 
logni'y  to  the  poor  of  his  native  town,  reveals  the  ideal  English 
gtMilk'UiHn,  tenderly  soUcitous  of  all  his  intimates,  from  Sir  Charles 
Hi<arlH>rough  down  to  his  humblest  body  servant. 

Although  Harvey's  publication  of  his  discovery  caused  an 
uiuiiediittc  falling  off  in  his  practice,  its  effect  upon  medical  science 
wiiH  tw  definite  and  far  reaching  as  that  of  the  Fabrica.  The  seven- 
t(Huith  t'cntiiry  was  the  great  age  of  specialized  anatomic  research, 
ami  wiiM  notabto  for  a  long  array  of  individual  discoveries  and  inves- 
liK'ilionH,  nearly  ever>'  one  of  which  had  a  physiologic  significance. 
I'lartie^t  huidiik  the  achievements  of  the  post-Vesalian  anatomists 
wtiH  tilt'  flcnring  up  of  the  old  Galenical  error  that  the  veins  and 
lyiiiplmticft  of  the  intestines  carried  chyle  to  the  liver. 

'rtiix  wa"  <li>(|M'llt>il  by  thr  ilLscoverk-  of  the  lacteal  vessels  in  1622*  by  Ga^ 
iiiiii>  AielU  0>'^'<1-I*>^)^  whu  thuufcht  tbcy  went  b>  the  liver,  the  mistake 
lu'iufi  iiirrt'i'twl  by  thi»  discovery  of  the  thoracic  duct  and  receptaculum  chyli 
liv  .li'iiii  PMqust  (UB2-74'),  and  of  the  intestinal  lymphatics  and  their  con- 
ii>'i>li»h  witl>  the  thiirni-ic  duct  by  Olof  Rudbeck'  (1630-1702).  of  Sweden,  in 
ItWil.  'I'lii-  Intt^T  diaciivcry  was  alao  disputed  as  to  priority  by  the  Dane, 
TlimmiH  BarthoUauB  (ItUO-W)*),  in  1653,  and  by  Jolyff,  an  EnRlishman,  who 
di'l  iii'I  |iubli!4h  hin  cliiinis.  Next  earner  the  finding  of  the  pancreatic  duct  in 
Vi'«liiiH'»  diHMTtinK-roiim  at  Padua  by  his  prosector,  Georg  Wiraung,  in 
III  I'J,''  111  bi'  f<i||iiwiil,  in  oriler  of  time,  by  such  important  EngUsb  discoveries 
iiH  ilu'  iiniruiii  of  Hlghmore,  in  1651,*  Glisson's  capsule  in  1654,'  Wliartoa'a 
iliii-t  ill  liUill,'  Iho  circle  (i(  Willis  in  1654,'  Richard  Lower's  treatise  on  the 
lli'iii'l  IIH  II  iiiiiHcle  in  llilltl,"  Clapton  Havers'  discovery  of  the  Haversian  canala 


■,l.  IWi|iici :  Kxticrinienta  nova  analomica,  Paris,  1651. 

'O.   liuillii'ck:    Ni>va  rxprcitatio  anatomica  exhibens  ductus  hepatiooa 

i>».irt  «l  vtiHik  KliKi'iul'tnim  serosa,  Wester&i,  1653. 

■'I'h.  Iliirtlioliniis:   !)<' lacteis  thoracicis,  Copenhagen,  1652. 

'  UmiirdHl  cm  a  Hinitle  rare  copper  plate  of  1642. 

'  N.  lliK>uiiiiri':  CuriMmshumanidisquisitio  anatomica,  The  Hague,  1651. 

'  I''.  (iliHiHin:   IV  hepate,  London,  1654. 

■T   Wliiirlim:  .Adcnouraphia,  London,  1656. 

"'I'   Willin:  IVnbri  anatome,  London.  1664. 

'"  U   Ijiwit;  'I'mrtatuH  ile  corde,  London,  1669. 
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miasing  link  in  Harvey'a  demonstration;  in  Lorenzo  Bellini's  work  on  the 
structure  of  the  kidneys  (1062'),  and  is  Antonio  PkccMoni's  description  of 
the  so-called  Pacchionian  bodies  [1697').  Germany  is  memorable  through 
Conrad  Victor  Schneider's  classic  treatise  on  the  membranes  of  the  noee 
(De  cataxrtiis,  1660),  Heibom's  demonstration  of  the  conjunctival  glands 
(1666*),  Ker^rfng's  demonstration  of  the  intestinal  valvulie  conniventes 
(IGTO'),  Brunner'H  discovery  of  the  duodenal  glands  (1682'),  and  Holland 
by  Ruysch's  innovations  in  anatomic  injecting  (1665),  and  his  manj'  discoveries, 
e.  g.,  the  valves  in  the  lymphatics  (1665'),  de  Grab's  authentic  account  of 
the  ovary  and  Graafian  follicles  (1672">),  and  Nuck's  glands  and  ducts  (1685"). 
Bishop  St«nsen  (Nicholaus  Steno)  (1638-86),  of  Denmark,  discovered  the 
parotid  duct  in  1662,"  and  Johann  Conrad  Peyer  (1653-1712),  of  Switzer- 
land, described  the  lymphoid  follicles  in  the  small  intestine  (1677")  which  have 
such  an  important  rAle  m  typhoid  fever.  In  France,  Joseph  Guichard  Duver- 
aey  (1648-1730),  professor  oF  anatomy  ia  Paris,  made  some  important  in- 
vcsti^tions  of  the  inner  structure  of  the  car  which  led  him  to  write  the  first 
treatise  on  otology  (1683);  and  Raymond  Vieussens  (1641-1716),  professor 
at  Montpellier,  made  various  studies  on  the  anatomy  of  the  nervous  system 
(Neurologia  univeraalU,  1685),  the  position,  structure,  and  pathology  of  the 
heart  (1706-15)  and  the  structure  of  the  ear.  Vieuasens  first  correctly  de- 
scribed the  structure  of  the  left  ventricle,  the  course  of  the  coronary  vessels,  the 
valve  in  the  large  coronary  vein,  and  the  cen/rum  ovale  in  the  brain.  In  his 
many  autopsies  he  noted  the  significance  of  pericardial  adhesions  and  the 
relation  of  beart  disease  to  asthma  and  hydrothorax  (1672-6).  He  noted  the 
diagnostic  features  of  pericardial  effusion  and  first  described  aortic  insufii- 
ciency  (1695)  and  mitral  stenosis  (1715)^  giving  the  character  of  the  pulse  and 
the  pathological  features.  He  also  discovered  the  fermentative  effect  of 
saliva  and  claimed  priority  in  the  discovery  of  an  acid  in  the  blood. 

As  the  anatomic  woodcut  had  reached  it«  bei^t  of  perfection 
in  Vesalius,  so  the  seventeenth  century  was  the  great  age  of  copper- 
plate engraving.  Anatomic  illustration  reached  a  high  point 
of  perfection  in  the  striking  plates  in  such  works  as  Govert  Bid- 
loo'a  Anatomia  (Amsterdam,  1685),  Bernardino  Genga's  Arui- 
tomia  (Rome,  1691),  the  Trait4  de  la  figure  kumatTW,  of  the  painter 
Peter  Paul  Rubens   (1577-1640),  which  was  pubhshed  over  a 

'  0.  Havers:  Osteolt^a  nova,  London,  1691. 

'W.  Gowper:  Glandularum  quarundam  .     .     descriptio,  London, 

1702. 

•  M.  Malpighi:  De  pulmonibus,  Bologna,  1661. 

•  L.  Bellini;  De  structura  renum,  Florence,  1662. 

•  A.  Facchioni:  Diss,  epistolaris  de  glandulis  conglobatis  dUTce  meninges 
humans,  Rome,  1705. 

•  H.  Meibom:  De  vasis  palpebrarum,  Helmst&dt,  1666. 
'Th.  Kerckring:  Spicilegium  anatomicum,  Amsterdam,  1670. 

•  J.  C.  Brunner:  Glandute  duodeni,  Frankfort,  1687. 

'  F.  Ruysch:  Ditucidatio  valvularum.  The  Hague,  1665. 
"  R.  de  Graaf :  De  mulierum  organis  generatione  ioiservientibus,  Leyden, 
1672. 

"  A.  Nuck:  De  ductu  salivali  novo,  Leyden,  1685. 

"  N.  Steno:  Observationes  anatomice,  Leyden,  1662. 

"  J.  0,  Peyer:  De  glandulis  iutcstinorum,  SchaShausen,  1677. 
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hundred  years  after  his  death  (1773),  the  Thesavri  anaiomie 
decern  (Amsterdam,  1701-16)  of  Frederik  Ruysch  (1638-1731) 
or  the  Catoptron  microcosmicum  (1613)  of  Johann  Renunelfa 
(1583-  ),  of  Ulm,  one  of  the  earliest  anatomic  atlases  witl 
BUperimposed  plates.'  A  wonderful  union  of  scientific  accunug 
with  artistic  perfection  was  attained  in  the  Tabids  anatomiee 
(1627)  of  Giulio  Casaerio  (1561-1616),  or  Casserius,  one  of  Har 
vey's  teachers  at  Padua,  whose  "eviscerated  beauties,"  as  Dt 
Holmes  has  styled  them,  are  as  attractive  in  appearance  as  thei] 
dissected  parts  were  held  to  be  instructive  to  the  student.  Thcsi 
Correggio-like  plates  of  Casserius  were  incorporated  in  the  atlai 
(1627)  of  Adrian  van  Spieghel  (1578-1625),  or  Spigelius,  wh( 
wrote  the  letter-presa  aroimd  them,  and,  in  this  way,  is  usually 
credited  with  the  exquisite  workmanship  of  the  illustrations 
Spieghel's  name  is  associated  with  the  Spigelian  lobe  of  the  liver 
The  105  plates  in  Bidloo's  Anatomy  of  1685  were  actually  plagiar 
ized  by  William  Cowper  (1666-1709),  whose  Anatomy  of  Humai 
Bodies  (Oxford,  1698)  is  original  only  as  to  the  text,  and  nini 
perfunctory  plates  supplied  by  Cowper  himself,*  For  whimsies 
originality  and  exquisite  delicacy  of  detail,  the  plates  drawn  bj 
Frederik  Ruysch  (1638-1731^)  deserve  a  special  mention.  Skele 
tons  posed  in  quaintest  attitudes,  with  appropriate  mottoes  of  thi 
"memento  mori"  variety  attached,  surrounded  by  strange  rep 
tiles,  stuffed  monsters,  dried  plants,  and  deep-sea  creatures,  consti 
tuted  the  favorite  decorative  scheme  of  the  old  Dutch  anatomist 
whose  mortuary  humors  have  been  sublimated  in  Leopardi'i 
dialogue,* 

A  very  important  outcome  of  Harvey's  demonstratioD  of  the  circuUtioi 
was  the  art  of  snatomic  injectton  which  was  advanced  by  Swammordam,  d 
Graaf,  and  Ruysch.  BerenRarius  Carpi  had  tilled  the  blood-vessels  with  t«tui 
wal^r,  Stephanua  with  air,  Eustaehius  with  colored  fluids,  Malpighi  and  Glis 
son  with  ink,  and  Willis  discovered  the  circle  of  Willis  by  injecting  the  brail 
with  "aqua  crocala."  Swammerdam  aimed  to  get  a  preparation  which  couh 
he  injected  warm  and  solidify  afterward.  He  first  tried  suet,  but,  in  1677,  hi 
upon  wax.  In  1668,  de  Graaf  introduced  an  improved  sjTinge  (De  u*(i  syph 
onis),  and  injected  the  spermatic  vessels  with  mercury.  In  1680,  Swamm» 
dam  became  convinced  of  the  impiety  of  anatomy,  and  joined  a  fanatical  re 
ligious  sect.    Before  doing  so,  however,  he  published  his  method  abroad,  send 

■  Wronnly  attributed  by  Baas  to  the  publisher.  Stephan  Michclspachei 
The  idea  of  representing  anatomic  relations  bv  superimposed  pictures  wa 
already  a  feature  of  the  Renaissance  "Ftiegende  Btdtter^  was  suggested  b; 
Vesalius,  and  utilized  in  L.  Thurnheysser's  "Confirmatio"  (1567)  and  Bar 
tisch's  "Augendienst"  (1583)  (Choulant). 

'  Bidloo  scolds  about  this  in  his  "Gulielmus  Cowper,  criminis  Uterari 
dtatus"  (Leyden,  1700). 

*  Ruysch:  Thesauri  anatomici,  Amsterdam,  1701-16. 

'  Giacomo  Leopardi:  "Dialogo  di  Federico  Ruysch  e  delle  sue  mummie,' 
in  his  collective  works. 


sdbvGoOgIc 


THE  SEVENTEENTH  CENTURY  249 

iag  a  preparation  to  the  RoyaJ  Society  is  1672,  and  especially  training  Ruysch 
to  ita  use.  The  latter  introduced  the  new  feature  of  applying  the  nucroHcope 
in  the  injection  of  the  finer  vessels.  The  process  was  subsequently  improved 
by  Monro  primus,  LieberkUhn,  Prochaska,  Gerlach,  and  others,  up  to  the  time 
of  Hyrtl's  wonderfiil  injections  in  two,  three,  and  four  diSerent  colore.' 

The  first  crude  attempt  at  comparative  anatomy  was  made  by  Marco 
Auretio  Severino  (158&-1S56),  whose  ZoStomia  DeTnocrUa  (1645)  antedates 
MalpiKhi,  Leeuwenhoek,  and  Swanunerdam.  The  woodcuts  show  the  vie- 
cers  of  bird$,  fishes,  and  mammals,  with  some  phases  of  their  development, 
and  slight  as  the  comparative  features  ore,  the  [>ook  is  the  only  thing  of  ita 
kind  before  the  eighteenth  century. 

A  remarkable  comparative  anatomist  of  the  seTent«enth  century  wa« 
Edward  Tyson  (leSO-lTOSl,  of  the  University  ot  Cambridge,  who  graduated 
there  in  1678,  and  lectured  on  anatomy  to  the  Barber  Surgeons  up  to  1699. 
IV^on  was  the  first  to  publish  elaborate  monographs  on  the  structure  of  the 
lower  animais,  his  memoirs  on  the  anatomy  of  Che  porpoise  (1680),  the  rattle- 
snake (1683),  and  his  dissections  of  such  animal  parasites  as  Lumbrinus  latus, 
Lumbricus  teres  (Ascaris  lumbricoides),  and  Liunbricus  hydropicus  (hydatids), 
beli^  a  ^at  advance  on  the  Anatomia  pord  of  Copho,  the  first  adventure 
in  this  kind.  The  sinictures  in  the  prepuce  known  as  l^son'a  glands  are 
named  aft«r  him,  but  his  most  important  contribution  to  science  is  his  Orang- 
Outanp,  turn  Homo  Syleestria  (1699),  the  first  work  of  consequence  in  com- 
parative morphology.  In  this  book  Tyson  compares  the  anatomy  of  man  wiUi 
that  of  monkeys,  and  between  the  two  he  placed  what  he  thought  was  a  typical 
pygmy — in  rraility,  a  chimpanzee,  the  skeleton  of  which  ia  now  in  the  South 
Kensington  Museum  of  Natural  Histoi^.  This  was  the  — ■"-  "'  "•"  "".;■";-— 
o  many  confuse  with  true  Darwinis: 


i  formerly  pretended."'    This  hypothes  ,  , 

Buffon,  and  the  existence  of  ape-Uke  or  pygmy  races  of  men  was  doubted  until 
Quatrefages  (1887')  and  Kallmann  (1S94')  proved  that  they  have  existed  and 
do  exist  in  space  and  time. 

Another  important  contribution  to  anthropolt^y  was  the  idea  of  "cephal- 
ometric  lines,"  conceived  by  the  anatomist  Spieghel,  and  which,  says  Meigs,* 
"may  perhaps  be  r^jarded  as  constituting  the  earuest  scientific  attempt  at 
cranial  mcasurementi."  These  "tinerr  cephalometriat,"  when  equal  to  each 
other  in  length,  were  Spiegel's  criterion  of  a  normally  proportioned  skull, 
and  Meigs  observes  that  "in  ascending  the  zodlogic  scale  these  lines  approxi- 
mate equality  just  in  proportion  as  the  head  measured  approaches  the  human 

The  ATUhTopometria  (1654)  of  Johann  Sigismund  Elsholtz  (1623-88)  is, 
as  far  as  it  goes,  an  illustrated  scientific  treatise,  following  the  lines  laid  down 
by  Dlirer. 

The  invention  of  the  microscope'  opened  out  a  new  departure 
for  medicine  in  the  direction  of  the  invisible  world,  as  Oahleo's 
telescope  had  given  a  glimpse  of  the  infinite  vast  in  astronomy. 

'  W.  W.  Keen:  Early  History  ot  Practical  Anatomy,  Philadelphia,  1874, 
poMirn. 

'See  A.  C.  Haddon:  History  ot  Anthropology,  New  YwV.  and  London, 
1910.  pp.  15,  16. 

'  A.  Quatrefages:  Les  Pygmfes,  Paris,  1887. 

'  J.  KollmanD!  Pygmaen  in  Europa,  1894. 

'  J.  A.  Meigs;   N.  Am.  Med.-Chir.  Rev.,  1861,  v,  840,  cited  by  Haddon. 

*  The  early  history  of  the  microscope  is  somewhat  complex  and  indefinite. 
An  excellent  acconnt  of  it  is  given  by  Charles  Singer:  Proc.  Roy.  Soc.  Med. 
(Sect.  Hist.  Med.),  Lond.,  1913-14,  vii,  247-279. 
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The  earliest  of  the  microseopists  was  the  teamed  Jesuit  priest, 
Athanasius  Kircher  (1602-80),  of  Fulda,  who  was  at  once  a 
mathematician,  physicist,  optician,  Orieatalist,  mu^cian,  and 
virtuoso,  as  well  as  a  medical  man,  and  who  was  probably  the  firet 
to  employ  the  microscope  in  iovestiRating  the  causes  of  disease. 
In  his  Scmiinium  pesiis  (Rome,  1668}  he  not  only  details  seven 
experiments  upon  the  nature  of  putrefaction,  showing  how  ma^ots 
and  other  living  creatures  are  developed  in  decaying  matter,  but 
found  that  the  blood  of  plague  patients  was  filled  with  a  countleffi 
brood  of  "worms,"  not  perceptible  to  the  naked  eye,  but  to  be 
seen  in  all  putrefying  matter  through  the  microscope.  While 
Kircher's  "worms,"  as  Frie- 
drich  LoefBer'  claimed,  were 
probably  nothing  more  than 
pus-cells  and  rouleaux  of  red 
blood-corpuscles,  since  he 
could  not  possibly  have  seen 
the  Bacillus  pestis  with  a  32- 
power  microscope,  yet  it  is 
quite  within  the  range  of 
possibility  for  him  to  have 
seen  the  lai^^er  microdrgan- 
isms,  and  he  was  undoubt- 
edly the  first  to  state  in 
pxphcit  terms  the  doctrine 
of  a  "contagium  animatum" 
as  the  cause  of  infectious 
disease.  In  his  Physiologia 
Kircheruma  he  was  also  the 
first  to  record  an  experi- 
ment in  hypnotism  or  pro- 
voked catalepsy  in  animals 
(1680*).  Another  early 
worker  with  the  microscope  was  Robert  Hooke  (1635-1703),  a 
mechanical  genius  who  anticipated  many  modem  discoveries  and 
inventions  and  who  laid  claim  to  all  that  were  thinkable  in  the 
period  in  which  he  lived.  Hooke's  Micrographia  (London,  1665) 
contains  many  fine  plates,  representing  the  bistoli^y  of  v^etable 
structures,  and  the  first  use  of  the  term  "cell"  in  this  connection. 
This  book  probably  inspired  the  works  of  Nehemiah  Grew  (1641- 
1712)  on  v^etable  histolt^yand  physiology  (1671,  1682).    Grew, 

'  Fr.  Locfflpr:  Vorlesungen  (ibcr  die  iteschichtliche  Entwicklung  der  Lehre 
yon  den  Bactcrien,  Leipzig,  IS37,  pp.  I,  2. 

'  Kirchpr  alxo  treated  or  the  curative  powers  of  magnetism  in  his  "MagncB 
sivc  lie  Arte  Magnetica"  (1643),  which  containe  a  description    ' '" '' —  " 


Athanasiua  Kircher  (1602^-80). 
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whom  Haller  styled  "an  industriouB  observer  of  nature  in  every 
direction,"  was  probably  the  first  to  consider  the  existence  of  sex 
in  plante. 

Jan  Swammerdain  (1637-80),  whose  interest  in  natural  history 
was  awakened  by  the  fact  that  his  father's  apothecary-shop  con- 
tained the  finest  collection  of  exotic  fauna  in  Amsterdam,  was  an 
expert  in  microscopic  dissecting  long  before  he  began  to  study 
medicine.  Having  literally  grown  up  among  zoologic  specimens, 
he  never  practised,  but  devoted  his  short  life  to  arduous  and 
splendid  labors  in  minute  anatomy  and  embryology.  His  career 
was  that  of  a  scientific  enthusiast  who  fived  up  to  the  principle 
aliis  insennendo  amsumar,  and  his  best  work  is  contained  in  the 
huge  Bybel  der  Natuur,  which  Boerhaave  published  long  after 
his  death  (Amsterdam,  1737),  comprising  some  53  plates  with 
accurate  life  histories,  giving  the  finer  anatomy  of  the  bees,  the 
mayflies,  the  snail,  the  clam,  the  squid,  and  the  frog.  The  draw- 
ings in  this  collection  surpass  all  other  contemporary  work  in 
exquisite  delicacy  and  accuracy  of  detail.  Swamraerdam  was 
the  first  to  discern  and  describe  the  red  blood-corpuscles  (1658), 
discovered  the  valves  of  the  lymphatics  (1664),  discovered  the 
medico-l^al  fact  that  the  fetal  lungs  will  float  after  respiration  has 
taken  place  (1667),  and,  in  1677,  devised  the  method  of  injecting 
blood-vessels  with  wax,  which  was  afterward  claimed  by  Ruysch. 
He  was  also  no  mean  experimental  physiologist,'  studying  the 
movements  of  the  heart,  the  lungs,  and  the  muscles  by  plethysmo- 
graphic  methods  which  are  almost  modem. 

A  very  great  microscopist  was  Antonj  van  Leeuwenhoek,  of 
Delft  (1632-1723),  who,  as  an  inheritor  of  well-to-do  brewers,  led 
an  easy-going  life,  the  greater  part  of  which  was  devoted  to  the 
study  of  natural  history.  He  had  some  247  microscopes  with  419 
lenses,  most  of  which  were  ground  by  himself,  and  once  sent  26 
microscopes  to  London  as  a  present  to  the  Royal  Society,  of  which 
he  became  a  Fellow  in  1680.  The  directors  of  the  East  India 
Company  sent  him  specimens,  and  even  Peter  the  Great  visited 
his  collection  in  1689.  Leeuwenhoek  was  a  strong  man  of  marvel- 
ous industry,  and  during  his  long  life  he  sent  as  many  as  375 
scientific  papers  to  the  Royal  Society  and  27  to  the  French  Acad- 
emy of  Sciences.  These  OrUledingen  en  Onidekkingen  (Leyden, 
1696)  contain,  in  addition  to  a  vast  amount  of  work  on  auitnal- 

'  For  a  Kood  account  of  Swammerdam'B  work  in  experimental  physiology 
see  W.  StirUng,  Some  ApotUet  of  Physioloffy,  London,  1902,  pp.  34,  135, 
with  interesting  illustrationB,  The  life  of  Swammerdani  has  be«n  made  the 
subject  of  a  fascinating  "culturhistorischer  Roman,"  by  Hermann  Klencke, 
entitled  SABommerdam  oder  dir  O^enbarung  der  Natwr  (3  vols.,  Leipzig,  1860), 
which  is  well  worth  reading  (or  the  Ught  it  throws  upon  social  Ufe  and  cul- 
tural conditions  in  the  seventeenth  century. 
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culffi  and  plant  histology,  many  discoveries  of  capital  import 
to  medicine.  Leeuwenhoek  was  the  first  to  describe  the  spen 
zoa  {originally  pointed  out  to  him  by  the  student  Hamen  in  1 
gave  the  first  complete  account  of  the  red  blood-corpuscles  (1 
discovered  the  striped  character  of  voluntary  muscle  aoc 
structure  of  the  crystalline  lens;  was  the  first  to  see  protosoa  \ 
the  microscope  (1675);  found  microorganisms  in  the  teeth,  gi 
for  the  first  time,  accurate  figurations  of  bacterial  chains 
clumps  as  well  as  of  individual  spirilla  and  bacilli  (Septembi 
1683);  and  demonstrated  the  capillary  anastomosis  betweei 


Antonj  van  Leeuwenhoek  (1632-1723). 


arteries  and  veins,  which  Malpighi  had  already  seen  in  1660 
out  attaching  much  importance  to  it.  It  was  Malpighi's  disci 
and  Leeuwenhoek's  thorough  work  on  the  capillary  circul 
which  finally  completed  Harvey's  demonstration.  The  portr 
this  tremendous  worker  represents  a  strong,  sturdy  figure  in  ^ 
countenance  Richardson  discerns  "the  quiet  force  of  Cromwel 
the  delicate  disdain  of  Spinoza." 

The  greatest  of  the  microscopists,  however,  was  Ma 
Malpighi  (1628-94),  the  founder  of  histology,  who  was  pFoJ 
of  anatomy  at  Bologna,  Pisa,  and  Messina,  and  physician  to 
Innocent  XII  (1691-94).    Famed  in  biology  for  his  works  oi 
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gnaU»ny  of  the  sikworm  and  the  morphology  of  plants,  he  made  an 
epoch  in  medicine  by  hia  investigations  of  the  embryology  of  the 
liuek  and  the  hiatol^y  and  physiology  of  the  glands  and  viscera. 
The  12  plates  accompanying  his  Royal  Society  memoirs,  De 
jomaUone  puUi  in  ooo  (1673)  and  De  ovo  incvbaio,  make  him  the 
founder  of  descriptive  or  iconographic  embryology,  surpassing  all 
other  contemporary  workers  on  the  subject  in  the  accurate  nota- 
tion of  Buch  minutis  as  the  aortic  arches,  the  head-fold,  the  neural 
groove,  the  cerebral  and  optic  vesicles.    Malpighi  described  the 


red  blood-corpuscles  in  1665  (seven  yeara  after  Swammerdam)  as 
"tat  globules  lookii^  like  a  rosary  of  red  coral."  He  discovered 
the  rete  mucoeum,  or  Malpighian  layer  of  the  skin,  and  proved 
tlist  the  papilhe  of  the  tongue  are  oi^ns  of  taste.  Perhaps  his 
greatest  work  is  the  De  ptdTtumibus  (1661),  which  overthrew  the 
'Wrant  (xtnceptions  of  the  pulmonary  tissues  as  "parenchymatous," 
doDonstrating  their  true  vesicular  nature,  the  capillary  anastomosis 
between  arteries  and  veins,  and  how  the  trachea  terminates  in 
biDDchial  fiblbents.  Of  his  discovery  of  the  capillaries  (1660), 
"^taatat  Harris  haa  well  said  that  "Harvey  made  their  existence  a 
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logical  neceaeity;  Malpighi  made  it  a  tuBtological  certainty. 
His  work  on  the  structure  of  the  liver,  spleen,  and  kidneys*  (166 
did  much  to  advance  the  pbysiolc^c  knowledge  of  these  viscei 
and  tus  name  has  been  eponymically  preserved  in  the  Malpi|^ 
bodies  of  the  kidney  and  spleen.  This  book  also  contains  the  fii 
account  of  those  lymphadenomatous  formations  (general  enkif 
ment  of  lymphatics  with  nodules  in  spleen')  which  were  fuUy  c 
scribed  by  Hodgkin  in  1832,  and  which  Wilks,  in  1856,  call 
Hodgkin's  disease,  or  pseudo-leukemia.  Malpighi's  private  1 
was  embittered  by  the  coarse  personal  attacl^  of  bis  I^san  o 
league  BoreUi,  and  by  an  old-tirae  feud  (of  which  he  bore  t 
brunt)  between  his  family  and  a  neighboring  clan  of  the  omJnc 
and  significant  name  of  Sb 
aglia.  As  in  the  case  ot  Han 
and  John  Hunter,  some  of 
best  work  was  lost  to  poster 
by  the  wanton  destruction 
valuable  manuscripts.  In  p 
sonality,  Malpighi  was  a  geni 
fair-minded,  sympathetic  i 
ture,  and,  among  the  sick 
patient  and  devoted  Asclepi 
The  memory  of  Malpighi  is  ( 
of  "sweetness  and  light,"  a: 
in  his  capacity  for  acute  obf 
vation,  he  verified  the  remi 
of  Thoreau  that  the  laws  of 
univeree  are  "forever  on 
side  of  the  most  sensitiv 
He  b  not  only  one  of  m€ 
cine's  greatest  names,  but  < 
of  its  most  attractive  pera 
all  ties,* 

The  first  hard  blow  to  the  doctrine  of  spontaneous  generat 
was  given  by  the  Italian  naturalist,  Francesco  Redi  (1626-94)^ 
Arezzo,  who  confuted  the  idea,  then  current,  that  grubs  and  m 
gotfi  develop  spontaneously  in  decaying  matter.^  He  expo 
meat  in  jars,  some  of  which  were  uncovered,  the  others  being  c 

>  Nature,  June  29,  1911,  584. 

'  De  viscerum  Btructura,  Bonn,  1666. 

'  De  viacerum  Btructurii,  Bonn,  166G,  125,  126. 

*  A  monument  to  Malpighi  was  unveiled  at  Crevalcuore  od  Sept«nib( 


Francesco  R«di  (1626-94). 
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ered  with  parchment  and  wire  gauze.  In  due  course  maggots 
appeared  in  the  first  two,  but,  in  the  latter,  developed  on  top  of  the 
gauze.  This  conclusive  object-lesson  settled  the  matter,  so  far  as- 
the  spontaneous  generation  of  visible  creatures  wa^  concerned. 
Leeuwenhoek's  discovery  of  bacteria  and  the  yeast  plant  was  to 
raise  the  question  in  another  form  and  leave  it  in  dispute  until  the 
time  of  Schwann  and  Pasteur. 

Apajt  from  the  productions  of  the  great  micn^raphic  or  morphologic 
botaniKte  ot  the  seventeenth  century — Hooke,  Grew,  Malpi^hi — some  good 
work  was  done  in  systematic  or  taxonomic  botany.  The  LDglish  botaniat, 
John  Hay  (1627-1705),  separated  flowerinR  from  flowerless  plant*  in  his  "Meth- 
odua  plantarum"  (London,  1682),  and  further  divided  the  former  class  into 
monocotyledonouB  and  dicotyledonous.  Ray  "stood  for  the  whole  plant,"  as 
'  the  botaniHts  say,  in  his  classification.  Robert  Morison  (1610-83'),  the  first 
professor  of  botany  at  Oxford,  made  a  systematic  arrangement  of  plants  in  18 
classes,  diBtinguishing  them  as  woody  and  herbaceous,  fiower-bearing  and  fruit- 
bearing,  after  the  faahion  of  CesalpinuB  (1872-80).'  Augustus  ^^uirinus 
Rivinus  (1652-1723),  of  Leipzig,  classified  the  plants  by  the  petals  of  the  flow- 
ers (1691-99)  and  wrote  an  introduction  to  botany  (1690),  illustrating  these 
works  at  great  expense  from  drawings  hy  capable  artists.  He  wrote  a  Censura 
of  officinal  preparations  (1701),  in  which  he  classifies  all  useless  and  unde- 
sirable remedies,  studied  the  diseases  of  Leipzig  and  Wittenberg,  and  advanced 
a  paiholonia  animala,  ascribing  most  diseases  to  mites  and  minute  worms,  with 
a  kind  of  antitoxic  therapy  (Neuburger).  Toward  the  end  of  the  century  the 
favorite  system  of  classification'of  plants  was  that  of  Joseph-Pitton  de  Touiii»- 
fort  (]66ft-1708),  the  author  of  Elemens  de  bolanique  (1694)  and  InilUiiiioTui* 
rei  herbaruE  (1700),  in  which  he  described  8000  species,  arranged  in  21  classes, 
according  to  the  form  of  the  corolla.  This  system  held  the  field  until  the- 
time  of  LinnjEus,  who,  like  Toumefort,  exaggerated  the  importance  of  the 
flower  as  a  fundamentum  divisionig. 

The  zoologic  investigations  of  Swammerdam,  Leeuwenhoek,  Redi,  and 
Malpighi  were  supplemented  by  the  work  of  Martin  Lister  (1638-1711), 
physician  to  Queen  Anne,  Oliius  Worm  (1588-1654),  of  the  Wormian  bonea. 
Antonio  Vallisnieri^  and  others,  who,  like  the  great  leaders  of  the  time,  devoted 
their  attention  mainly  to  entomology. 

Theoretic  medicine  in  the  seventeenth  century  naturally  fol- 
lowed the  trend  of  physiologic  doctrine,  and  this  struck  into  two 
different  paths,  the  iatromathematical  and  iatrochemical.  Great 
advances  in  chemistry  were  made  by  Boyle,  Willis,  Mayow,  and 
others,  and  the  period  was  preeminently  an  age  of  discoveries  in 
astronomy  and  mathematical  physics.  Following  the  publication 
of  Copernicus'  treatise  on  the  revolution  of  the  planets  around  the 
sun  (1643),  Galileo  had  invented  the  telescope  in  1609,  Kepler  had 
stated  the  laws  governing  planetary  motion  in  1609-18,  and  New- 
ton's statement  of  the  law  of  gravitation  (1682)  was  followed  by 
the  publication  of  his  Prindpia  in  1687.  Logarithms  were  in- 
vented by  Napier  (1614)  and  Briggs  (1617),  Descartes  founded 
analytic  geometry  in  1637,  Pascal  published  his  contributions  to 

■  Morison:  Pneludia  Botanica,  1672,  and  Plantarum  Historia  Universalis, 
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the  theorj'  of  probabilities  in  1654,  while  Newton  created  the  diffw- 
ential  calculus  in  1665-66,  and  stated  the  binomial  theorem  in 
1669.  Von  Guericke,  a  burgomaster  of  Magdeburg,  invented  the 
air-pump  in  1641;  Torricelli,  the  barometer  in  1643:  and  Hooke,  a 
compound  microscope  in  1665.  Such  important  discoveries  and 
inventions  as  these  were  not  without  their  influence  upon  medicine. 
The  latromathematical  School,  by  which  all  physiologic  happen- 
ings were  treated  as  rigid  consequences  of  the  laws  of  physics,  was 
represented  by  Descartes, 
Borelli,  and  Sanctorius. 
The  protagonists  of  the 
latrochemical  School,  which 
regarded  all  vital  phenom- 
ena as  chemical  in  essence, 
were  van  Helmont,  Sylvius, 
and  Willis. 

The  Oe  komine  of  Ren§ 
Descartes  (1662)  is  usu- 
ally regarded  as  the  first 
European  text-book  on 
physiology,  although  it  was 
only  a  popular  and  theoretic 
exposition  of  the  subject. 
In  this  i-espect,  Sir  Michael 
Foster  has  likened  it  to 
Herbert  Spencer's  Princi- 
ptes  of  Biology.  It  treats 
of  the  human  body  as  a 
material  machine,  directed 
by  a  rational  soul  located 
in  the  pineal  gland.  Des- 
cartes grasped  the  dynamic 
importance  of  Harvey's  dis- 
covery, but,  like  all  his  con- 
temporaries, was  a  theoretic 
Galenist  in  ascribing  the 
movements  of  the  heart  to  its  internal  fire  or  heart.  In  his  treatise, 
Des  passions  de  I'ame  (1649),  he  gives  the  first  experiment  in  reflex 
action — the  familiar  one  of  making  a  person  bat  his  eyes  by  aim- 
ing a  mock  blow  at  them— with  the  correct  explanation  of  the 
phenomenon. 

The  mechanical  view  of  the  human  organism  was  applied  in  a 
striking  way  by  the  Neapolitan  mathematician,  Giovanni  Alfonso 
Borelli  (1608-79),  whose  De  motu  animalium  (1680-81)  at  once 
suggests  a  follower  of  Harvey.    A  pupil  of  Galileo,  Borelli  profited 


Roni;  Descartes  (1596-1650). 
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much  by  a  long  aeaociation  with  his  colleague  Malpighi,  and  his 
rigorous  mathematical  reasoning  swept  away  many  current  supei^ 
rtitions  about  the  true  functions  of  the  muscles,  the  lungs,  and  thft 
stomach.  He  treated  locomotion,  respiration,  and  d^estion  (the 
grinding  and  crushing  action  of  the  stomach)  as  purely  mechanical 
processes.  His  ultimate  theory  of  muscular  action  was  dubious, 
Bs  based  upon  the  erroneous  idea  that  a  contracting  muscle  actu- 
ally iocreases  in  bulk  by  reason  of  a  fermentation  started  in  ita 
eubsUnce  from  a  liquid  discharged  through  the  nerves — the 
mats  verveus — which  was 
Borelli's  substitute  for  the 
CBlenic  "animal  spirits.'" 
In  tliis  way  Borelli  origi- 
naled  the  neurogenic  the- 
OT}-  trf  the  heart's  action, 
in  virtue  of  which  the 
heart-beat  is  attributed  to 
the  action  of  extrinsic  or 
intrinsic  nerves. 

The  extreme  of  iatro- 
liij'aical  doctrine  in  Italy 
was  reached  by  Malpighi's 
pupil,  Giorgio  Baglivi 
(1668-1706),  whom  Clem- 
ent XI  appointed  to  the 
chair  of  medical  theory  in 
the  Collegio  della  Sapienza. 
Disgusted,  as  a  student, 
with  the  fact  that  medical 
practice  was  no  longer 
guided  by  experience  but 
liad  become  a  monstrous 
assemblage  of  heterodox  opinions, 
system  of  his  own. 

He  pushed  the  mechanical  allegory  to  the  extent  of  dividing  the  human 
■nacliiiie  into  innumerable  smaller  machines,  likened  the  teeth  to  scissors,  the 
chest  to  a  bellows,  the  stomach  to  a  flask,  the  viscera  and  glands  to  sieves,  the 
heart  and  vessde  to  a  waterwork  (Neuburger*). 

But  directly  he  entered  the  sick-room,  Baglivi  dropped  all  these 
fine  theories  as  the  conclusions  of  immature  laboratory  l<^c.  He 
Vfts  a  highly  successful  physician,  a  true  follower  of  Hippocrates 

'For  the  det^ed  history  of  this  doctrine,  see  M.  del  Gaizo:  Atti  d.  r. 
Accad.  med.  chir.  di  Napoli,  1916,  Ixx,  S5-107. 

'Neuburger:  Puschmann's  Handbucb,  Jena,  1903,  ii,  63. 


Giovanni  Alfonso  Borelli  (160S-79). 


glivi  devised  a  theoretic 
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at  the  bedside,  and  he  died  of  hard  work,  "To  frequent  Bocieties," 
he  said,  "to  visit  libraries,  to  own  valuable  unread  books  or  shine  in 
all  the  journals  does  not  in  the  least  contribute  to  the  comfort  of 
the  sick." 

The  men  of  the  latromathematical  School  knew  or  cared  little 
about  the  new  science  of  chemistry,  and  their  efforts  finally 
dwindled  away  into  such  sterile  eccentricities  as  Archibald  Pit- 
caim's  attempt  to  base  the  whole  of  medical  practice  upon  mechan- 
ical principles,  Edward  Barry's  attempts  to  estimate  a  man's  age 
from  the  frequency  of  his  pulse,  or  Clifford  Wintringham's  efforts 
to  weigh  an  individual  spermatozoon.  But  the  effect  of  mathe- 
matical and  experimental  phj-sics  upon  medicine  was  manifested 
in  more  important  ways,  notably  in  the  first  attempt  to  put  pulse 
counting  and  clinical  thermometry  upon  a  working  basis. 

In  the  fifteenth  century  Cardinal  Cusanus  (Nikolaus  Krebs  of 
Cues)  (1401-64'),  a  Roman  Catholic  churchman  who  was  a  good 
mathematician,  made  some  timely  suggestions  in  his  Dialogue  on 
Statics  (1450)  as  to  the  possible  clinical  value  of  weighing  the  blood 
and  the  urine,  and  of  comparing  the  frequency  of  the  pulse  and 
respiration  in  disease  with  that  in  a  normal  control,  as  estimated 
by  the  clepsydra,  or  water-clock.  These,  however,  were  not  put 
into  effect  or  carried  into  practice,  and  remained  unnoticed  by 
succeeding  generations.  Between  1593  and  1597,  as  Dr.  Weir 
Mitchell  has  shown,*  Galileo  hud  invented  a  rude  thermometer  or 
thermoscope,  and  as  early  as  1000  Kepler  had  used  pulse-counting 
to  time  his  astronomic  observations.  Later,  Galileo  conceived  the 
idea  of  using  his  own  pulse  to  test  the  synchronous  character  of  a 
pendulum's  vibrations,  which  led  him  to  the  converse  proposition 
of  measuring  the  rate  and  variation  of  the  pulse  by  a  pendulum, 
much  as  a  metronome  is  used  to  check  the  tempo  of  music.  These 
ideas  were  appropriated  and  utilized  in  a  remarkable  way  by 
the  celebrated  Paduan  professor,  Santorio  Santorio  (1561-1636), 
usually  called  Sanctorius.  In  his  conmientary  on  the  first  book 
of  the  canon  of  Avicenna  (Venice,  1625),  Sanctorius  describes  a 
cUnical  thermometer'  and  a  pulsilogium,  or  pulse-clock,  of  his  own 
devising,  inventions  which  soon  passed  into  the  limbo  of  fot^otten 
things  for  nearly  a  hundred  years,  Sanctorius  was  also  the  clever 
inventor  of  instruments  for  extracting  stones  from  the  bladder  and 

'Sec  C.  Bini:  l>utschp  med.  Wochenschr.,  Leipz.  u.  Berl.,  18(»S,  rtiv, 
G40;  and  J.  J.  \V:Usli:  Old-Time  Makers  of  Medicine,  New  York,  1912,  pp. 
336-348. 

'&*  S.  Weir  Mitchell:  The  Early  History  of  Instrumental  Precision  in 
Medicine,  New  lliivcn.  18(12,  p.  10  et  scq. 

'  Dreblwl  is  usually  reftarded  as  the  inventor  of  the  air  thermometer, 
Galileo,  of  the  spirit  thermonieter,  and  Rccmer,  of  the  mercurial  thermometer. 
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fore^  bodies  from  the  ear,  as  also  a  trocar,  a  cannula,  and  a  hy- 
groscope.  His  medical  fame  today  is  best  associated  with  the  fact 
that  he  founded  the  physiology  of  metabolism  through  his  experi- 
ments and  data  upon  what  he  called  the  "inaenaible  perspiration" 
of  the  body.  The  frontispiece  plate  in  later  editions  of  his  Ats  de 
statica  medicina  (1614),  representing  the  famous  Paduan  seated 
in  his  steelyard  chair,  in  act  to  weigh  himself  for  a  metatwliam  ex- 
periment after  a  meal,  is  a  familiar  human  document  in  the  annals 
of  medical  illustration. 


which  might  be  styled  the 


The  physical  theory  of  visii 
ground-ba^  of  ophthalmology, 
owes  its  development  mainly  to 
the  work  of  great  astronomers 
and  physicists.  The  Ad  Vitel- 
lionem,  Paralipomena,  of  the 
astronomer  Kepler  (Frankfort, 
1604),  contains  a  treatise  on  vi- 
sion and  the  human  eye  in  which 
is  shown  for  the  first  time  how 
the  retina  is  essential  to  sight, 
the  part  the  lens  plays  in  refrac- 
tion, and  that  the  convergence 
of  limiinous  rays  before  reach- 
ing the  retina  is  the  cause  of 
myopia.  In  the  Dioplrica  of 
Ren^  Descartes  (1637)  the  eye 
is  compared  to  a  camera  ob- 
scura,  and  its  accommodation 
is  shown  to  be  due  to  changes 
in  the  form  of  the  lens.  It 
was  E>lme  Mariotte  (died  16S4) 
\vho  proved  that  a  luminous  eye 
is  due  to  reflection  of  light,  and 
discovered  the  blind  spot  in  the 
retina  (1668).  A  remarkable 
pioneer  in  physiologic  optics 
was  the  Jesuit  astronomer  Christoph  Scheiner  (died  1650),  of 
Vienna.  In  1587  Aranzi  had  demonstrated  the  reversal  of  the 
image  projected  on  the  retina  in  cattle,  and  had  shown  the  lateral 
entry  of  the  optic  nerve.  In  his  Ocu/us  (Muhldorf,  1619)  Scheiner 
gave  an  ingenious  demonstration  of  how  images  fall  on  the  huraaft 
retina,  noticed  the  changes  in  curvature  of  the  lens  during  accom- 
modation, and  illustrated  accommodation  and  refraction  by  the 
pin-hole  test  wliich  bears  his  name. 

The  foimder  of  the  latrochemical  School  was  the  Belgian  myo- 


SanctoriuflontheSteclyard.  (From 
hia  Are  de  statica  medicina,  Leyden, 
1711.) 
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tic  Jean  Baptist*  van  Heltnont  (1577-1644),  who,  before  he 
studied  medicine,  was  some  lime  a  Capuchin  friar.  Like  his 
master,  Paracelsus,  van  Hehiiont  believed  that  each  material 
process  of  the  body  is  presided  over  by  a  special  archseus,  or  sp'uit 
(which  he  calls  Bias),  and  that  these  physiologic  processes  are  in 
themselves  purely  chemical,  being  due  in  each  case  to  the  a^ncy 
of  a  special  ferment  (or  Gas).  E^ch  Gas  is  an  instrument  in  the 
hands  of  its  special  Bias,  while  the  latter  are  presided  over  by  a 
sensory-motive  soul  (am'ma  setmiu-a  Tnoii'iw^we),  which  van  Hel- 
mont  locates  in  the  pit  of  the  stomach,  since  a  blow  in  that  region 
destroys  consciousness.  He  was  the  first  to  recognize  the  ph.vsio- 
logic  importance  of  ferments  and  gases,  particularly  of  carbonic 
arid,  which  he  described  as  gas 
st/U'estn;  and  his  knowlei^'  of 
the  iiilc,  the  gastric  juice,  and 
the  acids  of  the  stomach  was 
considerable.  He  gives  a  fair 
account  of  the  nature  of  wound 
infection  in  the  jargon  of  his 
time,  and  had  some  notion  of 
immunity  and  possible  im- 
mune sera  (Osier).  His  claims 
to  the  discovery  of  carbon 
dioxid  (COj)  are  somewhat 
vitiated  by  the  fact  that  he 
regarded  this  "gas  sylvestre," 
fonnetl  in  vinous  fermentation, 
as  identical  with  the  gas  in  the 
Grotto  del  Cane  in  Itidy,  and 
with  the  dunsle,  or  deadly 
vapor  of  burning  charcoal,  the 
fonner  of  which  is  COj,  the 
latter  carbon  monoxid  (CO).  \'an  Helmont  introduced  the  gravi- 
metric idea  in  the  analysis  of  urine,  and  actually  weighed  a  number 
of  twenty-four-hour  specimens,  but  drew  no  deduction."  of  value 
from  his  measurements. 

Physiological  chemistry  was  divested  of  most  of  the  fantastic 
trappings  which  van  Helmont  gave  it  by  the  Leyden  professor. 
Franciscus  de  le  Boe,  or  Sylvius  (1614-72),  and  his  pupils,  Willis, 
de  Graaf,  Stensen,  and  Swammerdam.  Sylvius,  who  did  for 
Harvey's  ideas  what  Par^  had  done  for  those  of  Vesahus,  has  been 
described  by  Sir  Michael  Foster  an  an  expositor,  rather  than  an 
investigator,  of  science,  but  even  as  a  teacher,  and  there  were  none 
greater  in  his  time,  he  was  wonderfully  fertile  in  original  ideas 
about  the  function  of  the  ductless  glands,  acidosis,  the  thermal 
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and  tactile  senses,  and  other  things  of  moment  today.  He  was 
the  first  to  distinguish  between  conglomerate  and  conglobate 
glands,  but  his  relation  to  the  Sylvian  fissure,  as  described  in  his 
Disputationes  mediae  (1663),  is  obscure.  He  regarded  digestion 
as  a  chemical  fermentation,  and  recognized  the  importance  of  the 
saliva  and  the  pancreatic  juice.  His  best  service  to  medicine  was 
that  he  took  a  finn  stand  upon  the  ultimate  identity  of  organic  and 
inorganic  processes  in  chemistry,  and  that,  in  his  little  infirmary  of 
twelve  beds  at  Leyden,  he  was  one  of  the  first  to  introduce  ward 
instruction  in  medical  education. 


Fronciscua  Sylvius  (1614-72). 


The  Dutch  followers  of  Sylvius,  Stephan  Blankaarl  and  others,  recom- 
mended enormous  quantities  of  the  newly  imported  novelties,  tea  and  coffee, 
as  panaceas  for  acidity  and  blood -purifiers.  The  universities  of  Jena  and  Wit- 
tenbei^  espoused  his  doctrines,  and  Daniel  Sennert,  at  Wittenberg,  was  one 
of  his  warmest  adherents.  In  Paris,  Vieuasens,  who  was  the  first  to  make 
chemical  examinations  of  the  blood,  was  his  only  follower.  The  Paris  Faculty 
and  Gui  Patin  condemned  his  system  as  the  "nouveauU  impertiTiente  du  gUcte.^ 

The  leading  English  exponent  of  chemiatry  was  Thomas  Willis 
(1621-75),  a  Wiltshire  farmer's  son,  who  graduated  from  Christ 
Church  College  in  1639,  was  Sedleian  Professor  of  Natural  Phil- 
osophy at  Oxford  in  1660,  and,  moving  to  London  in  1666,  acquired 

'  Neuburger:  Op.  cit.,  p.  58. 
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the  hrgest  fashionable  practice  of  his  day.  Willis's  "Cerebri 
Anatome"  (1664),  in  the  preparation  of  which  he  was  greatly  in- 
debted to  Richard  Lower  and  to  Sir  Christopher  Wren  (who  illus- 
trated it),  was  the  most  complete  and  accurate  account  of  the 
nervous  system  which  had  hitherto  appeared.  It  contains  the 
classification  of  the  cerebral  nerves,  which  held  the  field  up  to  the 
time  of  Soemnierniig,  the  first  description  of  the  eleventh  crani&l 
(spinal  accessory)  nerve  or  "nerve  of  Willis,"  and  of  the  hexagonal 
network  of  arteries  at  the  base  of  the  brain  which  is  called  by  his 
name.  His  reasoning  about  the  physiology  of  the  nervous  ^'Stem 
was,  in  many  respects,  erroneous  and  obscure,  and  this  obfuscation 


Thomas  Willis  (1621-75), 


has  caused  some  writers.  Sir  Michael  Foster,  for  instance,  to  ovei^ 
look  his  just  merits  as  a  cUnician.  Willis  was,  hke  Sydenham, 
Heberden,  and  Bright,  a  remarkable  example  of  the  capacity  of 
the  English  physicians  for  close,  careful  clinical  observation.  He 
made  the  best  qualitative  examination  of  the  urine  that  was 
possible  in  his  time,  and  was  the  first  to  notice  the  characteristic 
sweetish  taste  of  diabetic  urine,  thus  establishing  the  basic  prin- 
ciple for  the  diagnosis  between  diabetes  mellitus  and  the  insipid 
form.     In  his  London  Practice  of  Physic  (1685')   he  described 

'Pp.431,  432. 
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the  Erb-Goldflam  symptom-complex  (myasthenia  gravis),  and  in 
his  De  febribus,  he  gave  the  first  account  of  epidemic  typhoid 
fever  as  it  occurred  in  the  troops  of  the  Parhamentary  Wars 
(1643').  He  was  also  the  first  to  describe  and  name  puerperal 
fever.  His  works  on  nervous  diseases  (1667')  and  on  hysteria 
( 1670')  are  justly  esteemed  for  their  many  striking  clinical  pictures, 
of  which  his  description  of  dementia  paralytica  is  perhaps  the 
most  important,  A  good  example  of  his  talent  for  locating  and 
isolating  important  facts  is  his  observation  of  a  deaf  woman  who 
could  hear  only  when  a  drum  was  beating.  This  phenomenon 
is  known  in  modem  otology  as  paracusis  (or  hyperacusis)  WilUsti, 
the  lest  for  paracutic  hear- 
ing being  made  in  the  chn- 
ics  by  placing  a  vibrating 
tuning-fork  on  the  head  of 
a  deaf  patient  or  by  means 
of  the  "noise  machine" 
recently  devised  by  the 
Viennese  otologist,  Robert 
Blirfiny.  Willis's  Pharma- 
ceutice  ralionalig  (1674) 
gives  a  valuable  epitome 
of  the  materia  medica  of 
his  time.* 

RegnerdeGraaf  (1641- 
73),  of_SchoonhaveD,  Hol- 
land, was  the  first  to  study 
the  pancreas  and  its'secre- 
tions  before  the  time  of 
Claude  Bernard.  In  his 
disputation  on  the  nature 
and  use  of  the  pancreatic 
juice  (1664*),  he  describes 
his  method  of  collecting 
the  secretion  by  means  of  a  temporary  pancreatic  fistula,  noting 
the  small  quantity  of  the  juice  secreted  and  its  acid  character. 
The  monograph  is  embellished  with  a  picture  of  the  dog  employed, 
showing  receptacles  depending  from  a  parotid  and  a  pancreatic 
fistula.     De  Graaf  also  employed  an  artificial  biliary  fistula  to 

1  De  febribai,  London,  1659,  171  et  seq. 
'  Pathologis  cerebri  et  nervoei  generis  specimen,  Oxford,  1667. 
'  Adfectionum  qiue  dicuntur  hysterica!,  etc.,  Leyden,  1670. 
*  The  Becoad  put  has  been  praised  by  Osier  (Practice  of  Medicine,  Stb  ed., 
1912,  p.  119)  for  Its  description  of  whoopiog-cough. 

'  De  Graaf:  Disp.  med.  de  natura  et  uau  Bucci  pancreatici,  Leyden,  1664. 


de  Graaf  (1641-73). 
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collect  the  bile,  in  which  he  was  preceded,  however,  by  M&lp^ii. 
In  166S'  he  published  a  classic  account  of  the  testicle,  which  be 
described  as  made  up  of  small  tubes  folded  up  into  lobules.  This 
work  also  contains  an  essay  on  the  use  of  clysters,  which  were  then 
coming  into  fashion.  In  1672  appeared  his  work  on  the  ovaiy, 
containing  the  first  account  of  the  structures  which  Haller  called, 
in  honor  of  his  name,  the  Graafian  vesicles  {vesiculw  Graafian^). 

A  prominent  German  physiologist  of  this  period  was  Johann 
Bohn  (1640-1719),  of  Leipzig,  who  experimented  upon  the  decapi- 
tated frog  (1686')  in  an  entirely  modem  spirit,  declaring  the  reflex 
phenomena  to  be  entirely  material,  as  against  the  current  view  of 
"vital  spirits"  in  the  nerve-fluid.  He  showed  that  the  pancreatic 
juice  is  not  acid  and  that  the  nerves  do  not  contain  a  "nerve- 
juice,"  As  professor  of  anatomy  (1668)  and  city  physician  (1691) 
at  Leipzig,  then  famous  for  the  medico-legal  decisions  of  its  faculty, 
Bohn  made  his  mark  in  forensic  medicine,  particularly  by  his 
treatise  on  lethal  wounds  (1689). 

Important  researches  in  the  physiology  of  digestion  were  made 
by  the  Swiss  anatomists  Peyer  and  Brunner. 

The  name  of  Johann  Conrad  Peyer  (1653-1712),  of  Schaff- 
hauscn,  Switzerland,  will  always  be  associated  with  the  lesions 
of  Peyer's  patches  in  typhoid  fever,  although  be  held  that  these 
glands,  which  he  discovered  in  1677,'  were  not  conglobate  or 
lymphatic,  as  we  now  know  them,  but  conglomerate,  secreting,  as 
he  believed,  a  digestive  juice.  He  gives  an  interesting  cut  of  the 
Peyer  glands  in  the  small  intestine  and  the  solitary  follicles  in  the 
large  intestine.  He  also  wrote  on  the  physiology  of  rumination 
(Merycologia,  1685). 

Johann  Conrad  Brunner  (1653-1727),  of  Diessenhofen.  Swit- 
zerland, discovered  Brunner's  glands  in  the  duodenum  of  dogs  and 
man  in  1672,  publishing  his  results  in  1687.*  He  believed  that 
they  secreted  a  juice  similar  to  that  of  the  pancreas.  He  also 
made  experimental  excisions  of  the  spleen  and  pancreas  in  the  dc^ 
in  1683,^  keeping  the  animal  alive,  with  normal  digestion,  for  some 
time  after.  In  one  of  these  excisions  he  found  that  the  dc^  bad 
extreme  thirst  and  polyuria,  which  would  seem  to  be  a  pioneer 
experiment  on  the  internal  secretions  of  the  pancreas. 

Niels  Stensen  (1648-86),  or  Steno,  of  Copenhagen,  was,  like 

■  Dp  Graaf :   Do  viroruni  organis  (tpncrationi  insrrvionlibus,  Leyden,  1668. 

'  I}<ilin:  Circiilus  uniktomico-physiulogicue,  Lpipsig,  1686,  460.  Cited  by 
NcubiiTRcr. 

'  Pcypr:  Excrritalio  anat,  mod.  dc  glandulbi  intestinorum  earumque  uau 
ft  affect  ion  ibus,  Spliaffliaiiwon,  1677. 

'  Hninncr:  De  glandiilis  in  diiodpno  int«stino  detectis,  Heidelben!,  I6S7. 

'  Experimenta  nova  rirca  pancreas,  Amsterdam,  1682. 
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Athanasius  Kircher,  a  physiciaa-priest,  and,  also  like  him,  a  man 
of  wonderful  veraatility.  He  was  at  OQce  a  great  anatomist, 
physiologist,  geologiat,  and  theologian,  and  became  Bishop  of 
Titiopolis  some  time  after  his  conversion  from  the  Lutheran  to 
the  Cathohc  faith  in  1667.  In  anatomy,  bis  name  is  permanently 
associated  with  the  excretory  duct  of  the  parotid  gland  (Steno's 
duct),  which  he  discovered  in  the  sheep  in  1661.'  In  the  same  year 
he  investigated  the  glands  of  the  eye  and,  in  1664,'  came  his  ob- 
servations on  muscles  and  glands  in  which  he  recognizes  the  mus- 
cular nature  of  the  heart.    His  ^aris  discourse  on  the  anatomy  of 


Niels  SUnsen  (1648-86). 

the  brain  (1669*)  contains  much  acute  criticism  of  the  physiologic 
errors  of  his  time,  particularly  those  of  Willis,  who  located  common 
sense  in  the  corpora  striata,  imagination  in  the  corpus  callosum, 
and  memory  in  the  cortical  substance.  Stensen's  further  studies 
on  the  phyKology  of  muscles  (1667*)  treat  the  subject  from  a 

'Steno:  Obeervationes  an  atomics,  Leyden,  1662. 

'  De  rausculis  et  glandulis  observationum  specimen,  Copenhagen,  1664. 
'  DiscouTB  sur  I'anntoinie  du  cerveau,  Paris,  1669, 

'  Elementorum  myoli^ue  specimen,  seu  mueculi  deecriptio  geometrica, 
Florence,  1667. 
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purely  mechanical  and  mathematical  standpoint,  r^arding  tbe 
individual  muscles  as  parallelepipeds,  and  opposing  the  view 
entertained  by  Borelli  that  the  increase  in  size  <^  a  muscle  is  due 
to  the  influx  of  hypothetic  juices.  Stensen  was  also  one  of  tbe 
leading  founders  of  geology.  In  1883,  a.  bust  over  his  tomb,  in 
the  Baaihca  San  Lorenzo  in  Florence,  was  erected  and  unveiled 
by  geologists  of  all  nations.  His  treatise,  De  sdido  intra  solidum 
(1G69),  contains,  after  Avicenna  and  Fracastorius,  the  most 
important  work  on  the  production  of  strata,  fossils,  and  other 
geol<^ic  formations.  He  was  led  to  geology  by  the  dissection  of 
the  head  of  a  dog-fish,  the  teeth  of  which  made  it  clear  to  him  that 
the  "glossopetrffi"  found  in  Tuscany  were  in  reahty  fossil  teeth. 
The  story  of  Stensen's  conversion  to  Catholicism  by  a  sister  of  the 
faith,  and  of  his  devotion  of  the  better  half  of  his  short  life  to  the 
furthering  of  its  cause  alone,  is  one  of  the  romantic  episodes  of 
human  history. 

Francis  Glisson  (1597-1677),  of  Rampisham  in  Dorsetshire, 
was  a  graduate  of  Cambridge  and  Regius  Professor  of  Physic  in 
that  University  for  some  forty  years.  He  was  also  one  of  the 
founders  of  the  Royal  Society  and  president  of  the  Royal  Co!l^?e 
of  Physicians  in  1667-69.  As  anatomist,  physiologist,  and  pathol- 
ogist, Glisson  was  highly  praised  by  Haller  and  Virchow,  and  his 
name  is  famous  for  three  important  things:  He  gave  the  original 
and  classic  account  of  infantile  rickets,  with  an  early  note  of 
Barlow's  disease  (1650'),  he  gave  the  fir«t  accurate  description  of 
the  capsule  of  the  hver  investing  the  portal  vein  (Glisson's  capsule) 
and  its  blood-supply  (1654'),  and  employed  suspension  in  spinal 
deformities  (1G60).  Before  Haller,  he  introduced  the  concept  of 
"irritability"  as  a  specific  property  of  all  human  tissues  (1677*), 
Glisson's  view  of  this  property  was,  however,  purely  metaphysical, 
bound  up  with  the  current  notions  about  "vital  spirits,"  and,  in 
consequence,  it  had  no  effect  upon  the  physiology  of  his  time. 

The  most  brilliant  outcome  of  Harvey's  experimental  method 
was  in  the  clearing  up  of  the  oliscure  matter  of  the  physiology  at 
respiration,  which,  up  to  the  time  of  Lavoisier,  was  entirely  the 
work  of  English  scientists.  Before  Harvey's  day,  men  stUl  be- 
lieved, with  Galen,  that  the  object  of  respiration  was  to  cool  the 
fiery  heart,  the  purpose  of  the  chest  movements  being  to  introduce 
air  for  generating  vital  spirits  by  the  pulmonary  vein,  and  to  get 

'  Gliitson:  Dc  nichitlde  sivc  inorbo  pucrili  qui  vul^co  tbe  rickets  dicitur, 
Iractatus,  London,  ICtO.  The  earlier  work  of  Daniel  Whistler:  De  morbo 
puerili  AnKlorum  (1654)  is  without  originality  and  was  probably  based  upon 

information  gained  from  Glisson  (Norman  Moore), 
'Anatomia  hepatis,  Lxindon,  1654. 
'  De  ventriculo  et  intestinis,  London,  1677. 
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rid  of  the  heart's  smoky  vapors  by  the  same  channel.  This  Galenic 
notion  was  not  a  mere  piece  of  symbolism,  as  in  Richard  Crashaw's 
poem  on  St.  Teresa  (The  Flaming  Heart),  but  was  part  and  parcel 
of  actual  belief  about  the  physics  of  the  circulation.  "Before 
Harvey's  time,"  says  Allbutt,  "respiration  was  regarded  not  as  a 
means  of  combustion  but  of  refrigeration.  How  man  became  such 
a  fiery  dragon  was  the  puzzle."  Harvey's  demonstration  showed 
that  the  blood  is  changed  from  venous  to  arterial  in  the  lungs,  but 
beyond  that  point,  as  even  Pepys  has  recorded  in  his  Diary,  no  one 
could  tell  how  or  why  we  breathe.'  The  successive  steps  in  what 
Sir  Clifford  Allbutt  calls  "the  pathetic  quest  for  oxygen"  were 
as  follows:  First,  the  distinguished  chemist  Robert  Boyle  (1627- 
91)  made  experiments  with  flames  and  animals  in  vacuo  (1660), 
demonstrating  that  aii  is  necessary  for  life  as  well  as  for  combus- 
tion.^ Next,  Robert  Hooke  (1635-1703),  in  1667,*  showed,  by 
blowing  a  bellows  briskly  over  the  open  thorax  of  a  dog,  that  arti- 
ficial respiration  can  keep  the  animal  alive  without  any  movement 
of  either  chest  or  lungs.  This  experiment,  which  had  also  been 
performed  by  Vesalius,  proved  that  the  essential  feature  of  respira- 
tioji  is  not  in  its  intrinsic  movements,  but  in  certain  blood  changes 
in  the  lungs.  The  next  step  was  made  by  Richard  Lower,  of 
Cornwall  (1631-91),  an  able  physiologist  and  successful  practi- 
tioner, who  was  the  first  to  perform  direct  transfusion  of  blood 
from  one  animal  to  another  (February,  1665*),  and  who,  with 
Schneider,  overthrew  the  old  Galenic  idea  (even  upheld  by  Ves- 
alius) that  the  nasal  secretions  originate  in  the  pituitary  body 
(1672').  About  1669*  Lower  injected  dark  venous  blood  into  the 
insufflated  lungs,  and  concluded  that  its  consequent  bright  color 

'  "But  what  among  other  fine  discourse  pleased  me  moet  was  Sir  G.  Ent 
about  Respiration;  that  it  id  not  to  this  day  kiiown  or  concluded  among  physi- 
cians, nor  to  be  done  cithi.>r,  how  the  action  in  managed  by  nature,  or  for  what 
una  it  ia,"  Pepys'  Diary,  Mynors  Blight's  ed.,  London,  1900,  v,  ISl, 

'  R.  Boyle:  Nova  experimenta  phyaioo-mechanica  de  vi  aeris  elaetica, 
Rotterdam,  1669. 

'  R.  Hooke:  "A  supply  of  fresh  air  necessary  for  lite,"  Phil.  Tr.,  1667, 
Lond..  1700,  iii.  66. 

•  R.  Lower:  "A  method  of  transfusing  blood,"  Phil.  Tr.,  1666,  Lond., 
1700,  iii,  226-232.  Denys  of  Paris  was  the  first  to  transfuse  in  man  (June  15, 
1667),  ^ter  which  Lower  performed  the  operation  on  Arthur  Coga,  before  the 
Royal  Society  (November  23,  1667).  The  case  of  Innocent  VIII  (14S2)  is 
probably  apocryphal.  (See  Jour.  Am.  Med.  Assoc.,  Chicago,  1914,  Ixii,  553; 
633.) 

'  C.  V.  Schneider:  De  catarrhis,  Wittenberg,  1660-62.  R.  Lower:  "Dis- 
sertatio  de  origine  catarrhi  in  qua  oetenditur  ilium  non  pmvenire  a  cerebro," 
in  his  Tractatus  de  oorde,  Londou,  edition  of  1680,  163-175.  This  discovery. 
locaUzed  catarrh  in  the  air-paasagea  and  did  away  with  the  endless  recipee  for 
"purging  the  brain"  <Neuburger). 

*  R.  Lower:  Tractatus  de  corde,  London,  1669. 
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was  due  to  the  fact  that  it  had  absorbed  some  of  the  b 
through  the  hings.  Finally  John  Mayow  (1643-79),  another  Cor- 
nishman,  demonstrated,  in  a  series  of  convindng  experiments,  that 
the  dark  venous  blood  is  changed  to  bright  red  by  taking  up  a  cer- 
tain ingredient  in  this  air  which,  as  being  a  constituent  of  nitre 
(KNOi),  he  tenned  the  igneo-aerial  particles  or  nitro-aerial  spirit 
of  air.  Mayow  was  thus,  in  a  sense,  very  close  to  the  actual  dis- 
covery of  oxygen,  and  he  fully  grasped  the  idea  that  the  object  of 
breathing  is  simply  to  cause  an  interchange  of  gases  bptween  the 
air  and  the  blood,  the  fonner  giving  up  its  nitro-aerial  spirit  (oxj-- 


John  Mayow  (1643-79). 

gen)  and  taking  away  vapors  engendered  by  the  blood.  He  saw 
that  the  maternal  blood  suppUea  the  fetus  not  only  with  food,  but 
with  oxygen  ("nitro-aer"),  and  was  the  first  to  locate  the  seat  of 
animal  heat  in  the  muscles,  an  idea  which  fell  into  abeyance  until 
Helmholtz  demonstrated  it  anew  in  1845.  He  also  discovered  the 
double  articulation  of  the  ribs  with  the  spine,  and  discussed  the 
function  of  the  intercostal  muscles  in  an  entirely  modern  spirit. 
Mayow  was  a  chemist  and  physiologist  of  true  genius,  and  his 
Tractaiu.i  Quinque  (1068)  deservedly  ranks  today  with  the  very 
best  of  the  English  medical  classics.    Professor  Gotch  has  shown 
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how  his  ideas  were  disregarded  and  discredited  through  the  errors 
in  a  garbled  English  abstract  of  his  Latin  text,  which  some  liter- 
ar>'  hack  had  made  for  the  Royal  Society.' 

In  the  latter  half  of  the  seventeenth  century,  internal  medicine 
took  an  entirely  new  turn  in  the  work  of  one  of  its  greatest  figures, 
Thomas  Sydenham  (1624-89),  of  Winford  Eagle,  the  reviver  of  the 
Hippocratic  methods  of  observation  and  experience,  who  en- 
nobled the  practice  of  physic  through  those  qualities  of  piety,  good 
humor,  and  good  sense,  which  Edmund  Burke  declared  to  be  the 
genius  of  the  English  race.  Educated  at  Oxford  and  Montpellier, 
but  afterward  a  Puritan 
captain  of  horse  in  the  civil 
wars,  a  "trooper  turned 
physician,"  as  he  was 
called,  Sydenham's  rela- 
tion to  medicine  was  that 
of  a  man  of  action.  A 
typical  Saxon,  by  no  means 
devoid  of  nil  admirari,  yet 
rich  in  the  Saxon's  special 
gift  of  manly  independ- 
ence and  "saving  common 
sense,"  he  stood  apart  from 
all  the  medical  theorizing 
and  scientific  experimenta- 
tion of  his  time,  disre- 
garded all  his  predecessors 
save  Hippocrates,  and 
knew  nothing  whatever  of 
\'esalius,  Harvey,  Mal- 
pighi,  or  Mayow.  His  four 
favorite  books  were  Hippo- 
crates, Cicero,  Bacon,  and 
Don  Quixote,  and  his  per- 
sonal attitude  toward  his 

contemporaries  was  indifferent  or  scornful.  This  narrowness  and 
aloofness  cost  him  dear,  for  he  complained  bitterly  of  the  neglect 
and  opposition  of  his  own  profession,  yet  it  was  the  very  secret  of 
his  success  as  an  internist.  His  theory  of  medicine  was  simple. 
The  human  mind  is  limited  and  faUible,  and  to  it  final  causes  must 
remain  inscrutable.     Scientific  theories  are,  therefore,  of  little 


'Francis  Gotch:  Two  Oxford  Phyaiolopato,  Oxford,  1908,  pp,  35-38. 
See,  also,  the  brilliant  chapters  on  the  physiology  of  rcnpirotion  in  Sir  Michad 
FosUr'B  "Lectures  on  the  History  of  Physiology,"  Cambridge,  1901. 174-199; 
234-254. 
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value  to  the  practitioner  since,  at  the  bedside,  he  must  rdy  upm 
his  powers  of  obeervatioD  and  his  fund  of  experience.  Sydenham 
regarded  disease  as  a  developmental  process,  numing  a  regular 
course,  with  a  natural  history  of  its  own.  Each  disetise  belonged 
to  a  certain  definite  species,  which  could  be  described  and  classified 
as  a  botanist  does  plants.'  Pathology  for  him  was  summed  up  in 
the  Hippocratic  theory  of  concoction  of  the  humors  of  the  body 
and  the  subsequent  discharge  of  the  maieriee  morbi.  Hippocrates 
was  his  pattern,  and  more  than  any  other  medical  man  he  re- 
sembles the  Father  of  Medicine  in  his  mode  of  portraying  c 
and  his  dignified  ethical  regard  for  his  patients,  holding  I 
"answerable  to  God"  for  their  cure  and,  himself  a  martyr  to  stone 
and  gout,  a  fellow-sufEerer  along  with  them.  This  power  of  im- 
aginative sympathy,  a  trait  not  usually  found  in  the  self-centered 
Saxon,  is  prominent  in  Sydenham's  portrait  as  painted  by  Mary 
Beale,  representing  a  Puritan  in  bearing,  like  Cromwell  or  Milton, 
yet  a  beautiful  face  withal,  the  fine  brow,  melancholy  eye,  and 
sensitive  mouth  reveahng  a  nature  stoical  rather  than  harsh,  sad 
rather  than  sour,  as  of  a  Puritan  under  protest, 

Sydenham's  theory  of  "epidemic  constitutions,"  or  geniia 
epidemicus,  maintains  that  cont^ous  diseases  are  influenced  by 
cosmic  or  atmospheric  influences  which  may  change  their  type, 
that  they  may  spring  from  miasms  from  the  bowels  of  the  earth, 
that  they  may  have  long  periods  of  evolution  and  seasonal  varia- 
tions, and  that  some  diseases  may  be  mere  variants  or  sub-varieties 
of  others.'  Some  features  were  revived  in  von  Pettenkofer's 
theory  of  the  "soil"  (Boden)  and  "soil-water,"  and  the  best  part 
of  it  survives  in  Pasteur's  theory  of  the  origin  of  epidemics  from 
strengthening  or  weakening  of  viruses  by  environmental  condi- 
tions. Sydenham's  studies  in  the  geography  and  meteorology  of 
epidemic  diseases  and  the  rhythmic  periodicity  of  their  recurrence* 
make  him,  with  Hippocrates  and  Baillou,  one  of  the  main  foun- 
ders of  epidemiology.  Studies  of  the  relation  of  disease  to  the 
weather,  a  matter  of  comment  even  in  the  diaries  of  Pepys,  Evelyn 
and  Swift,  continued  to  be  made  even  up  to  the  time  ot  Bright. 
The  clinical  reputation  of  Sydenham  rests  to-day  upon  his  first- 
hand accounts  of  diseases,  such  as  the  malarial  fevers  of  his  time, 

'  "Primo  pxpodit,  ut  morbi  omnos  ad  definitas  ac  cprtas  speeiea  revocentur, 
earlcin  prorsai  diligrntU  ac  ijipifftla  aua  id  factum  vidVmuB  a  botanicis 
Bcriptoribus  in  auis  phytologiis."     Citod  by  Ncuburgcr. 

'See,  M.  Greenwood:  Proc,  Rov.  Soc.  Med.  (Swl,  Epidem),  1919,  Jdi, 
65-76;  F.  G.  Crookshank:  Ibid.,  Iff20,  xiii,  353-1S4;  and  Sir.  H.  RoUeaton: 
Jour.  Am.  Med.  Ass.,  Chicago,  1920,  btxiv,  1495-1497. 

'  For  the  mathematical  theory  of  periodicitv  ncp  Sir  Ronald  Row,  Proc. 
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gout,  scarlatina,  measles,  bronchopneumonia  (peripneumonia  vera), 
and  pleuropneumonitis  {peripneumonia  notka),  dysentery,  chorea, 
and  hysteria.  His  treatise  on  gout  (1683')  is  esteemed  his  master- 
work.  Id  1672  he  described  the  articular  and  muscular  pains  of 
dysentery,  and,  in  1675,  gave  a  full  account  of  scarlatina  as  it  pre- 
vailed in  London  (1661-75),  separating  the  disease  from  measles 
and  identifying  it  by  its  present  name.  The  Disserlatio  Epistolaris 
(1682)  contains  his  classic  account  of  hysteria;  and  his  differentia- 
tion of  chorea  minor  is  to  be  found  in  his  Schedula  Moniloria 
(1686).  In  therapeutics,  Sydenham  popularized  the  use  of  Peru- 
vian bark  and  was  the  innovator  of  fresh  air  in  sick-rooms,  horse- 
back riding  for  consumptives,  coohng  draughts  in  small-pox,  steel 
tonics  in  chlorosis,  and  the  liquid  opiate  which  bears  his  name. 
His  prescriptions  consisted  largely  of  vegetable  simples,  and  he 
avoided  the  filthy  ingredients  recommended,  even  in  the  London 
Pharmacopceia  of  his  time.  He  was  an  extensive  but  not  an  in- 
tensive blood-letter,  applying  venesection  in  almost  every  disease 
known  fo  hitn,  but  with  discretion.  His  Processus  integri  (1092), 
containing  his  therapeutic  scheme,  was  the  vade  mecum  of  the  Eng- 
lish practitioner  for  more  than  a  century,  and  an  Oxford  enthusiast 
is  said  fo  have  committed  it  to  memory.  The  influence  of  Syden- 
ham lasted  unto  the  advent  of  the  Vienna  School  and  beyond  it. 

A  remarkable  follower  and  prot^g^  of  Sydenham  was  Walter 
Harris  (1647-1732),  of  Gloucester,  physician-in-ordinary  to  Charles 
II  and  William  III.  His  treatise  on  acute  diseases  in  infants  (1689), 
remarkable  for  some  prevision  of  the  doctrine  of  acidosis,  was  re- 
printed and  translated  many  times  and  held  the  field  until  the  time 
of  Underwood  (1784). 

A  group  of  important  monographs  which  deserve  mention  in  connection 
with  Sydenham's  work  comprisps  Tobias  Cobcr's  Observaliona  cwtrenses 
(1G06),  noting  the  relation  between  typhus  fever  {morbvK  Hungaricas)  and 
podiculosis;  the  De  mirabili  Btrumos  sanandi  (1609)  of  Andr£  du  Laurens,  an 
early  historic  record  of  the  King's  Evil,  in  which  the  conta^ousness  of  scrofulti 
is  maintained  (strutn/i  contagi/isTit  morbus.est);  Spieghel's  extensive  account  of 
malarial  fever  {De  semitertiana,  1624);  Daniel  Scnncrt's  treatisee  on  scurvy 
(1624),  dysentery  (1626),  and  fevers  (1627*);  Diemerbrock  on  the  plague 
(1646'),  GlisBon's  oripnal  account  of  rickets  (1650*),  Thuillier'a  experimental 
investigation  of  ergotism  (1657'),  H6fer  on  cretinism  (1657'),  Wepferon  the 
hemorrhapc  nature  of  apoplexy  (1658'),  SoUeyscl'saccountof  the  transmission 

'  Tractatus  de  podagra  et  hydropc,  London,  1683. 
"Sennert:  De  febribus,  Leyden,  1627. 
'  Diemerbroek:  De  peste,  Amheim,  1646. 
'  Glis9on;  De  rachitide,  London,  1650. 

•  Thuillier:  J.  d.  ecavans,  Paris,  1676,  iv,  79. 

*  Hdfer:  Hercules  medicus,  Vienna,  ie.'J7,  p.  43. 

'  Wcpfer:  Observationea  anatomicEB  ex  cadaveribus  eorum  quos  sustulit 
apoplexia,  SchaShausen,  1658. 
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of  glandere  from  horse  to  horse  (1664').  Gideon  Harvey  on  scurvy  (1675),  Mor- 
ton's Phlhisiologia,  munming  up  the  knowledge  of  his  time  (1689),  and  Stahl 
on  diseases  of  the  portal  system  (1698*).  According  to  Garrod,  Islack  urinr 
(alcaptonuria)  w&b  observed  bv  G.  A.  Scribonius  (1609)  and  Zaeutus  Lusitanui 
(1649).  Frcderik  Dekkers,  of  Lcyden,  first  detected  albumen  in  the  urine 
(16Q4)  by  boiling  in  the  presence  of  acetic  add  (Ebstein).  In  1614,  Felu 
putter  (1536-1614)  reported  the  first  known  case  of  death  fmm  hypertrophy 
of  the  thymus  gland  in  an  infant.  In  1616  Frangois  Citois  described  "Poiton 
colic,"  which  long  afterward  was  found  to  be  lead-colic.  Beriberi  was  Gist 
described,  from  East  Indian  cases,  by  the  Dutch  physicians,  Jacob  Bontiua 
(1642)'  and  Nicholas  Tulp  (1652*).  Bontius  also  described  tropical  dysentery 
in  Java,  Yaws  (bu6(u)  was  described  by  WiUiam  Fiso,  in  his  De  jnediana 
BraaUienai  (1648'!.  Sir  John  Floyer's  TrealUe  on  Atthma  (1698)  gives  a 
postmortem  of  pufmonaiy  emphysema,  and  assigns  as  the  cause  of  spasmodic 
asthma  "a  contracture  ol  the  muscular  fibers  of  the  bronchi."  The  Memoirs 
of  the  Earl  of  Clarendon  (1632)  contain  a  case  of  angina  pectoris.  In  this 
group  we  may  also  include  Felix  Platter's  Praxis  medioE  (1602-8),  containing 
the  nrst  attempt  at  a  systematic  classification  of  diseases,  the  Stpalchrthan 
of  Th^ophile  Bonet  (1676),  a  collection  of  all  the  postmortems  of  the  sixteenth 
and  seventeenth  centuries,  Walter  Harris's  book  on  diseases  of  children  (1689*), 
the  pediatric  treatise  (1697')  of  John  Pechey  (1655-1716).  and  the  treatises  on 
medical  jurisprudence  by  Fortunato  Fedeli  (1602«),  Rodencus  i.  Caatro  (16U»), 
and  Paolo  Zacchias  (1621-36").  Fedeli's  little  book  has  an  interesting  copper- 
plate frontiflpcice,  in  which  the  attestation  of  virginity  and  time  of  deUvery, 
the  jurisprudence  of  poisoning,  lethal  wounds,  hereditarv  disease,  tortuie, 
monsters,  and  the  formation  ol  the  fetus  are  amusingly  "featured,'  showing 
the  interest  which  these  subjects  had  acouired;  and  Paolo  ZacchUs  (1584- 
1659),  who  was  protomcdicus  of  Rome,  pnysicioa  to  Pop^  Innocent  X  and 
Alexander  VII.  is  replete  with  medico-legal  information,  psJlicularly  on  wounds 
of  the  eye  and  the  jurisprudence  of  insanity,  of  which  he  gives  an  excellent 
classification.  An  important  work  on  the  medico-legal  relations  of  sui^ry 
was  published  in  1684"  by  Nicolas  de  Blegny  (1662-1722),  who  also  founded 
the  first  medical  journal  (1679")  and  made  the  first  city  directory  (1684). 
Medical  jurisprudence  was  not  studied  in  a  critical  spirit  before  the  seven- 
teenth century,  and  up  to  this  time  medical  ethics  and  jurisprudence  were 
simply  regarded  as  phases  of  state  medicine.  Germany  made  many  contribu- 
tions to  forensic  medicine  and  medical  ethics  in  this  period,  such  as  Ludwig 
Hoemigk's  PolUia  mediea  (1638"),  Paul  Ammann,  on  lethal  wounds  (1690»), 
Gottfried  Welsch,  on  lethal  wounds  (1660)  and  plural  births  (1667"),  Melchior 
Sebiz,  on  the  signs  of  virginity  (1630"),  and  Johann  Bohn  on  lethal  wounds 

'  de  Solleysel:  Le  paifait  mareschal,  Paris,  1664. 

•  Stahl:  De  vena  porta,  porta  malonun,  1698. 

■  Bontius:  De  medicina  Indorum,  Leyden,  1642,  115-120. 
•Tulp:  Observationes  medics,  Amsterdam,  1652,  300-305. 

•  See  E.  W.  Gudger;  Science,  N.  Y,,  1911,  n.  s.,  xxxiii,  428. 
*Harris:  De  morbis  acutis  infantum,  London,  16S9. 

'  Pechey:  General  Treatise  of  the  Disease  of  Infants  [eto.],  London,  1697- 
'  Fedeli:  De  relationibus  medicorum,  Palermo,  1602. 
'i  Castro:  Medicus  politicus,  Hamburg,  1614. 
"  Zacchias:  Quaestiooes  medico-legales,  Home,  1621-35, 
"  de  Blegny:  La  doctrine  dee  rapports  de  chirurgie,  Lyons,  1084. 
"NouvellesdtoDuvertesBurtoutesleapartiesdelam^ecine,  Paris,  1679-81. 
'■  von  Hoemigk;  Politia  mediea,  Frankfurt,  1638. 
"  Ammann:  Praxis  vulnerum  lethalium,  Frankfurt,  1600. 
"  Welseh:    Vutnerum  lethalium  judicium,  1660;  and  De  gemellis  et  partu 
"   1667. 
Scbiz:  De  notis  virginitatb,  1630. 
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<1689').  The  "Medicus  Peccans"  ot  Ahasver  Fritach  (Nuremberg,  1684)  ia 
BJi  early  contribution  to  medical  ethics.  The  most  important  medicol^aJ 
contribution  of  the  century  was  undoubtedly  Swammerdam's  discovery  that 
the  fetal  lungs  will  float  on  water  after  respiration  (1667'),  which  was  first  put 
U>  a  practical  proof  by  Johann  Schreyer  in  the  case  of  a  fiftccn-year-old  peasant 
girl  accused  of  infanticide  (1681'),  the  sinking  of  the  infant's  lungs  securing 
acquittal.  The  Metapoicopia  et  OphtkabnoKCopia  (1615)  of  Samuel  Fucbs 
(1588-1630)  is  an  illustrated  treatise  on  physiognomy  and  the  estimation  ot 
character  by  the  eyes,  not  unlike  Cardan's  or  Lavater's. 

Intravenous  injection  of  drugs  (1656)  and  transfusion  of  alien 
blood  (1665-67)  had  their  scientific  origins  in  the  seventeenth  cen- 
tury. 


experiment  was  repeated  by  Carolo  Fracassato  in  1658.  J.  D.  Major  (1662), 
Caspar  Scotus  (1664),  Elsholtz  (ClysTnata  run's.  1665)  made  the  first  successful 
intravenous  injections  in  man.  Major  published  his  Chirurgui  infutoria  at 
Kiel  in  1667.  Priority  in  transufaion  has  been  claimed  for  Francesco  FoUi 
(1654),  but  the  first  authenticated  records  are  those  of  R.  Lower  (1665-67)  and 
R.  Coga  (1667).  Transfusion  is  mentioned  in  Pepys'  Diary  (November  14, 
1666')- 

To  English  medicine  belongs  the  first  book  on  vital  statistics, 
the  Natural  and  Political  Observations  upon  the  Bilh  of  Mortality 
(London,  1662}  of  John  Graunt.  The  Hebrews  and  the  Romans 
had,  no  doubt,  taken  the  census  and  counted  troops,  but  Graunt 
was  the  first  to  notice,  from  the  bills  of  mortality,  that  more  boys 
are  bom  than  girls,  and  that  the  population  can  be  estimated  from 
an  accurate  death-rate,  thus  making  the  first  step  in  the  applica- 
tion of  mathematical  methods  to  the  interpretation  of  statistics. 
He  describes  how  the  parish  clerk  delegated  women  as  "searchers" 
to  find  out  who  was  dead  or  about  to  die.  In  the  absence  of  com- 
pulsory notification  of  births  and  deaths,  these  faulty  bills  of 
mortality  were  necessarily  valueless.  His  book  was  followed,  in 
1687,  by  the  Essays  on  Political  Arithmetic  of  Sir  William  Petty 
(1623-87),  who  took  the  first  census  of  Ireland.  The  English 
astronomer,  Edmund  Halley  (1656-1752)  employed  the  Breslau 
tables  of  births  and  funerals  to  estimate  mortality-rates  and  "to 
ascertain  the  price  of  annuities  upon  fives." 


'  Bohn;  De  renuntiatione  vulnerum,  Leipzig,  1689. 

'Swammerdam:  Tractatus  phys.-anat.-med.  de  respiratione  usque  pul- 
monum.  Leyden,  1667. 

'Schrever:  E^rOrterung  und  Eriauterung  der  Frage;  Ob  es  ein  gewiss 
Zeicben  (etc.),  Zeitz,  1690. 

*J.  M,  Fortescue-Brickdale  (Oriord  theaia):  Guy's  Hoep.  Gaz.,  Loud., 
1904,  Ivii,  15-80.  D.  1.  Machti  Jour.  Am.  Med.  Assoc.,  Chicago,  1918,  bcvi, 
856-860.    Also  ibid.,  1914,  hdi,  147;  222. 
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by  a  large  number  of  Beventeentb  century  pbysiciang,  noUbly  Ecbnond  Deant 
(1626),  Edward  Jorden  (1631),  ThonuB  Quidott  (1681),  Martin  Lister  (168Z), 
Sir  Patrick  Dun  (1683),  Sir  John  Floyer  (An  Jn^uirv  into  die  Rtghl  Utttf 
the  Hoi,  Cold  and  TemperaU  Baths  in  England,  1697),  and  in  Nettemiih 
GreVs  study  of  Epsom  Wells  (1698'). 

The  first  London  Pharmacopceia  was  published  in  1618,  having  been  pre- 
ceded by  those  of  Valerius  Cordus  (1540)^  Brice  Bauderon  (1588),  li^vina 
(1606),  Jean  de  Renou  (161^),  and  other  city  pharmacopceiaa  of  the  sixteenth 
century.*  It  passed  throuRh  many  editions,  ail  of  which  were  disfigured  b; 
the  retention  of  the  usual  vue  and  unsavory  ingredients,  which  were  not  thrown 
out  until  William  Keberden  made  an  onslaught  upon  these  superstitions  in . 
1745.  The  Phaimacopceia  Londinensis  was  tranalatad  into  EkigliBh  in  164B 
by  the  famous  herbalist  and  quacksalver,  Nicholas  Cu]pe[>er.  Other  EnglMi 
PharmacopcEias  of  the  time  were  Philemon  Holland's  Latin  traoslation  oom 
the  French  of  Bauderon  (1639),  Salmon's  Neie  London  Dispematory  (1078), 
and  Skipton's  Pharmaeop(ria  Baleana  (16S8),  compiled  from  prescriptions  of 
William  Bate,  physician  in  ordinary  to  Charles  1,  Cromwell,  and  Charles  II.* 
Of  continental  pharmacopceias,'  we  may  mention  those  of  Minderer  (1621), 
Poterie  (1623),  Schroder  (1641),  Ruland  (1644),  Zwelfer  of  Augsburg  (1652), 
JUDRken  (1677),  Nicolas  L6mery  (1697),  Hadrian  h,  Mynaicht  (1697),  aiHl 
C.  F.  Paulini's  HeOeame  Dreckapotheke  (1696),  the  title  of  which  amply 
symboUzea  the  tendency  of  many  seventeenth  century  prescriptions. 

.  The  most  important  contribution  of  the  seventeenth  century  to  veterinaiy 
medicine  was  Jacques  de  Solleyxel's  demonstration  of  the  transmission  m 
f^landers  from  horse  to  hoise  (1664).  Andrew  Snape^  on  The  Anatomj)  of 
an  Horse,  was  published  in  London  in  1686,  and  vanous  French  works  on 
farriery  appeared,  in  particular,  Francini's  translation  of  Carlo  Ruini  (16(}7), 
Beauftrand  (1619,  1646),  and  de  Bouvray  (1660).  The  first  German  work  on 
veterinary  medicine  was  the  BeBeropkon  of  Winter  von  Adlersfiiigel  (1668*). 

In  comparison  with  the  extensive  development  of  anatomy 
in  the  seventeenth  century,  its  literature  of  sui^eiy  seems  meager. 

Among  the  Italians,  we  find  no  surgeons  commensurate  in  rank  with  those 
of  the  three  centuries  preceding,  and  the  only  names  deserving  of  mention  are 
those  of  Cesare  Magati  (1579-1G47),  who  followed  Par6  in  holding  that  gun- 
shot wounds  are  not  poisonous,  and  taught,  in  theory  at  least,  the  simple  expec- 
tant treatment  of  wounds  by  means  of  bandages  moistened  with  plain  water; 
and  Pietro  de  Marchetti  (1589-1673),  Professor  at  Padua,  whose  "Obser^ 
vationum  medico-chirurgicarum  aylloge"  (Padua,  1664)  resembles  the  Comtilia 
and  the  collcctione  of  Benivieni,  Amatua  Lusitonus,  and  Peter  Forest,  contain- 
ing many  strange  case-histories  and  valuable  surgical  observations.  Giuse;^ 
Zambeccaii,  a  pupil  of  Redi,  was  a  pioneer  in  experimental  suraerv.  He 
made  successful  experimental  excisions  of  the  spleen,  kidneys,  gul-bladder, 
pancreas,  and  of  bits  of  the  liver  and  intestines.  On  one  dog  he  perform^  four 
successful  exi)erimental  operations  in  succeaaion  (Neuburger*).  The  gigantic 
surgical   anthology    (T/wsDurus   Chirurgia)   of   Peter  TJflenbach    (1610)   de- 

■  These  data  about  inineral  baths  are  given  by  Handeison  in  his  transla- 
tion of  Baaa's  Hiatory  of  Medicine,  New  York,  1889,  p.  546. 
'  All  mentioned  by  Baas,  op.  Hi.,  pp.  436,  437,  546,  547. 

*  Baas:  Op.  cit.,  footnote  to  p.  547. 

*  Boos:  Op.  cit.,  p.  547.  Scherer:  Literatura  pharmacopcearum,  Leipzig, 
1822,  and  Tschirch:  Pharmakognoeie,  Leipzig,  1910,  i,  2.  Abt. 

'  Baas,  p.  543. 

'  Neuburger:  Med.-chir.  Centralbl.,  Vienna,  1896,  Htxi,  368. 
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serves  mention,  although  all  the  author 
century. 

In  Prance,  owing  to  disputes  of  the  Paris  Faculty  with  St.  C&me,  and  the 
decree  uniting  the  auraeom  and  barters  into  one  guild,  there  was  little  surgical 
writing  of  note.  The  French  treatises  of  the  period  are  forgotten.  Jacques  de 
Beauheu  or  Frire  Jacques  (1651-1719),  a  strolling  incisor,  introduced  the 
lateral  operation  for  stone  (1697),  which  was  much  improved  by  Rau  in  Hol- 
land. Nicolaa  de  Blepiy  (1662-1722)  invented  the  elastic  truss,  described 
in  hia  treatise  on  hernia  (1670),  and  wrote  on  surgical  jurisprudence  (1684). 
The  surgical  treatise  of  Vauguion  (1606)  mentions  the  tourniquet,  which  was 
introduced  by  Morel  (1674)  and  was  Euccessfuily  applied  in  ligating  the 
femoral  artery  at  the  H6tel  Dieu,  in  1688.  A  auiz-compcnd  by  Gabriel  Le 
Clerc  {La  chirvrgie  comvlrte,  1692),  which  passed  through  18  editions,  mentions 
the  vitriol  buttons  used  at  the 
Hfitel  Dieu  for  checking  hem-  i 
orrhage,  and  the  mode  of  man- 
ual compression  (twenty-four  ' 
hours  at  a  Btretcb). 

The  leading  German 
sxirgeons  of  the  period 
were  Fabry  of  Hilden, 
Scultetus,  and  the  famous 
army  surgeon  Purmann. 

Wilhelm  Fabry,'  of 
Hilden  {1560-1624),  caUed 
Fabricius  Hildanuf>.  whose 
statue  was  imveiled  at 
Hilden  near  Dusseldorf  is 
usually  r^arded  as  the 
"Father  of  German  Sur- 
gery." Having  a  good 
classic  education,  he  was 
strongly  conservative  in 
theory,  supporting  the 
views  of  the  ancients,  but 
in  practice  a  bold  and 
skilful  operator,  inventing 
many  new  instruments. 
In  his  monograph  on  gangrene  (Cologne,  1593')  he  was  the  first  to 
T«commend  amputation  above  the  diseased  part,  and  is  said  to  have 
been  the  first  to  amputate  the  thigh.  In  shutting  off  the  circular 
tion  before  amputation,  he  improvised  a  kind  of  tourniquet  by 
means  of  a  hgature  tightened  by  a  stick  of  wood.  He  also  wrote 
a  treatise  on  lithotomy  (Basel,  1626),  but  his  most  important  work 
is  his  "Century  of  Surgical  Cases"  (1606-46),  the  best  collection 


'  The  name  is  sometimes  given  in  German  as  "Fabriz,"  but  SudhofT  re- 
gards "Fabry"  bs  the  genitive  of  Faber,  or  Schmidt  (Schmitz),  a  common 
^mily  name  in  the  Rhineland  (Munehen.  med.  Wochenschr.,  1910,  Ivii,  1401). 

*  De  gongneno  et  sphacelo,  Cologne,  1593. 


Wilhehn  Fabry,  of  Hilden  (1560-1624). 
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of  case-records  of  the  time.  He  showed  that  bead  injuries  ma; 
cause  insanity,  extracted  an  iron  splinter  from  the  eye  with  a 
magnet,  explored  the  auditory  canal  with  a  speculum  of  his  inven- 
tion, and  described  the  first  field-chest  of  drugs  for  army  use, 
based  upon  that  introduced  by  Moritz  of  Nassau  in  1612,  In 
1657,  the  Brandenburg  army  sui^eon,  Janus  Abraham  a  Gebema 
(1645-1700),  author  of  a  little  manual  for  medical  o£5cer8  in  tbe 
field  (1689')  recommended  that  these  chests  be  supplied,  as  a 
matter  of  course,  by  the  government  instead  of  at  the  expense  of 
the  officers,  as  formerly,  Fabry  of  Hilden  was  a  reactionary  in  his 
use  of  the  cautery,  and,  like  most  surgeons  of  the  day,  he  was  a 
believer  in  the  weapon-salve,  which  was  appUed  to  the  weapon 
instead  of  the  wound. 


Slurry  and  surKica]  instruments.  Hia  Armajneniarium  dtinirffiaan  (Utm, 
16.^)  gives  UR  a  good  side-light  on  the  operations  of  the  time  through  its  inter- 
eating  plates,  representing  such  procedures  as  amputation  of  the  breast,  reduc- 
tion of  dislocations,  passage  of  sounds,  forceps-delivery,  etc. 

Matthceus  Gottiried  Punnann  (1649-1711)  was  a  surgeoD  in  the  Bran- 
denbu^  army  in  1672,  and  acquired  aeat  skill  and  couraf[e  through  hie  pillai- 
to-poiit  operating  in  the  field.  With  Fabry  of  Hilden,  he  is  held  in  tbe  hi^eet 
esteem  by  the  German  historians  of  to-day,  because  he  regarded  anatomy  as 
the  true  basis  of  the  surgeon's  knowledge.  He  seems  lo  have  performed  most 
of  the  operations  known  or  proposed  in  hia  time,  from  trephining  ^40  caaee), 
transfusion,  aneurysm,  and  broncbotomy,  to  suturing  wounds  of  the  intestines. 
He  left  many  different  works,  one  of  the  most  interesting  of  which  Li  "Fifty 
Strange  and  Wonderful  Cures  of  Gunshot  Wounds''  (1693').  Needless  to  say, 
he  was  a  believer  in  the  we8pon-.salve  and  the  sympathetic  powder  for  healing 
wounds  at  a  distance.  Another  important  relic  of  the  Thirty  Years'  War  is 
the  MedMna  MUilaris  of  Raimiind  Minderer  (Augsburg,  1620).  No  le« 
than  28  books  on  contagious  diseases  in  armies  were  published  in  this  period 
(Heizmann),  Among  pioneer  operations  of  the  German  surgeons  m  the 
seventeenth  century  may  be  mentioned  the  gastrotomies  of  Florian  Mstthis 
(1602)  and  Daniel  Schwabe  (1635),  Isaac  Minnius'  open  section  of  the  sterno- 
mastoid  for  turticoUia  (1641),  the  partial  resection  oi^  the  jaw  b^  Acoluthus  of 
Brcslau  in  1693,  and  Schonkoff's  ''ovariotomy"  in  1685.  At  this  time  we  may 
judge  laparotomy  to  have  been  common  enough,  since  plates  in  Roonhuyie 
(I6(i:J)  and  Volter's  Midwifery  (1679)  give  a  very  plausible  representation  of 
the  procedure. 

The  Several  Chirurgimll  Treatises  (1672)  of  the  Royalist  sur- 
geon, Richard  Wiseman  (1622-76),  is  the  leading  work  of  a  man 
who  played  the  same  part  in  the  English  sui^ery  of  his  day  that 
Sydenham  did  in  the  practice  of  medicine.  Wiseman  was  a  skilful 
operator,  amputated  above  the  diseased  part,  employed  primary 
amputation  in  gimshot  wounds  of  joints,  and  was  the  first  to 
describe  tuberculosis  of  the  joints  as  "tumor  albus,"  He  also  gave 
the  authentic  account  of  "King's  Evil."    In  his  treatise  on  gonor- 

'  (iehema;  Der  wohlvcrsuchte  Fcld-Medicus,  Rostock,  1689. 

'  Purniann:   Funfzig  sondcr-  und  wunderbare  Schusswundkuren,  Frank- 
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rhea  he  mentions  the  first  case  of  external  urethrotomy  for  stric- 
ture, which  he  performed  with  Edward  Molins  in  1652.  The  first 
case  of  amputation  by  means  of  a  flap  is  recorded  in  the  Triumphal 
Chariot  of  Turpentine  (1679),  by  James  Yonge  (1646-1721). 
Stephen  Bradwell's  Helpa  in  suddain  acddenUt  (1633)  is  the  first 
book  on  first  aid. 

Seventeenth  century  obstetrics  finds  expression  in  the  works  of 
Mauriceau,  de  la  Motte,  Portal,  van  Deventer,  Roonhuyze,  and 
the  midwives  Louise  Bourgeois,  who  attended  Marie  de  Medici 
through  her  six  labors,  Justine  Siegemundin;  "Court  Midwife 
to  the  Electorate  of  Brandenbui^,"  whose  treatise  of  1690  met 
with  great  opposition  because 
it  was  written  in  the  German 
language,  and  the  perhaps 
mythical  Jane  Sharp,  whose 
CompUai  Midwife's  Companion 
was  first  published  in  London 
in  1671.  Of  these  writers, 
Francis  Mauriceau  (1637- 
1709),  of  Paris,  is  in  some  re- 
spects the  leading  representa- 
tive of  the  obstetric  knowledge 
of  bis  time,  and  his  work  on 
the  diseases  of  pregnant  and 
puerperal  women  (1668'),  illus- 
trated with  exquisite  copper 
plates,  was  a  sort  of  canon  of 
the  art  in  its  time,  giving  a 
good  account  of  the  conduct  of 
normal  labor,  the  employment 
of  version,    and   the  manage-  Richard  WiBeman  (1622-76). 

ment  of  placenta  praevia.    He 

was  the  first  to  correct  the  ancient  view  that  the  pelvic  bones  are 
separated  in  normal  labor,  and  that  the  amniotic  discharge  is  an 
accumulation  of  menstrual  blood  or  milk;  he  was  also  the  first  to 
refer  to  tubal  pr^nancy,  difficult  labor  from  involvement  of  the 
umbilical  cord,  and  epidemic  puerperal  fever.  His  book  also 
gives  an  account  of  the  author's  adventure  with  the  celebrated 
Hugh  Chamberlen,  of  the  Huguenot  clan  who  succeeded  in  keep- 
ing their  invention  of  an  obstetric  forceps  a  family  secret  for  nearly 
two  hundred  years,' 

■  Mauriceau:  Traits  des  maladies  dee  tewmee  groesee  (etc.),  Pane,  1668. 

'  The  forcepe  was  iovented  by  Peter  Chamberlen,  sr.,  before  1634  (Doran) ; 
with  it,  Hugh  Chamberlen  failed  to  d^ver  a  rachitic  dwarf  confided  to  him 
by  Mauriceau. 
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Paul  Portal'  (died  1703),  of  Montpellier,  wrote  an  obstetrir 
treatise  in  1685,  in  which  he  taught  that  version  can  Ixr  done 
by  one  foot  and  that  fai;e  presentations  usually  run  a  uornial 
course. 

A  far  more  important  work  is  the  Nmnim  Lumen  of  Hendrik 
van  Deventer  (1651-1724),  which,  although  printed  in  1701,  prop- 
erly belongs  to  the  seventeenth  century.  Van  Deventer,  a  native 
of  Holland,  was  at  first  a  goldsmith,  but  turned  to  medicine  at 
seventeen,  and  after  studying  at  Oroningen,  practised  obstetrics 
and  orthopedics  in  his  native  city,  The  Hague,  until  his  death. 
He  has  been  rightly  railed 
the  father  of  modem  mid- 
wifery, for  his  book,  witi 
its  interesting  plates,  gives 
the  first  accurate  descrip- 
tion of  the  pelvis  and  its 
deformities,  and  the  effect 
of  the  latter  in  complicat- 
ing labor.  At  the  same 
time  it  is  a  pioneer  work 
in  the  dehneation  of  de- 
formities of  the  spine. 
There  was  nothing  quite 
like  it  until  "Das  enge 
Bee  ken"  of  Miehaelis  was 
published  one  hundred 
an  ft  fifty  years  later, 

Hendrik  van  Roon- 
huyze  (1625?-  )  wna 
a  champion  of  Cesarean 
section,  which  he  seems 
to  have  performed  several 
times  with  success,  and 
his  Heelkonalige  Aanmerk- 
kingen  (1663)  has  been  de- 
scribed as  the  first  work  on  operative  gj'necology  in  the  modem 
sense.  It  is  illustrated  with  unique  copper  plates,  showing  his 
mode  of  incision  in  Cesarean  section,  and  contains  case  reports 
of  extra-uterine  pregnancy  and  rupture  of  the  uterus.  Roonbuyze 
was  otherwise  a  skilful  operator,  excising  tumors,  treating  wounds 
of  the  head  without  trephining,  and  performing  operations  for 
wry-neck  and  harelip.  Stroraeyer  says  he  was  the  first  to  practise 
orthopedic  sui^erj'.     As  Dr.  Howard  Kelly  points  out,  he  first 

>  portal:  La  pratique  des  accouchemens,  Paris,  1885. 


Hendrik  van  Deventer  (lft51-1724) 
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proposed  a  scientific  operation  for  vesicovaginal  fistula,  the  features 
of  which  were  exposure  of  the  fistula  by  a  retracting  speculum, 
with  the  patient  in  the  lithotomy  position,  marginal  denudation, 
exclusive  of  the  bladder-wall,  and  approximation  of  the  denuded 
edges  of  the  fistula  by  means  of  quills  fastened  by  silk  threads.* 
He  is  not  to  be  confused  with  his  son,  Hogier  van  Roonhuyze,  to 
whom  the  elder  Hugh  Chamberlen  is  said  to  have  sold  the  secret 
of  his  obstetric  forceps  about  1693.^ 

Roonhuyze  and  Deventer  did  much  to  improve  the  status  and 
education  of  midwives  in  Holland,  in  which  they  were  followed  by 
the  former's  successors  in  Amsterdam,  Frederik  Ruysch,  and  by 
Comelis  Solingen  (1641-87). 

A  work  which  compares  with  Uffenbach's  Thescurus  Chirurgur  in  size 
and  shape  is  the  huge  HebamTnenbnck  of  Gottfried  Welach  (1652),  conBist- 
ir^  of  nearly  2000  pM;es  of  tranalations  with  coinmf>Dtariee,  of  the  works  of 
Mercurio,  PinieuH,  and  Iiouisc  Bourgeois.  A  gynecologic  treatise  of  the  period 
was  L'kydre  fiminine  by  AugUBtin  Corrade  (Nevers,  \GM).  The  Cailipadia 
of  the  Abb*  Claude  Quillet  (1656)  denounced  conventional  marriages  ana  was, 
in  some  sort,  a  pioneer  work  in  eugenics. 

The  methods  of  deaf-mute  instruction  practised  by  the  Benedictine 
monk  Pedro  Ponce  de  Leon  (152Q-84)  were  preserved  in  the  treatise  of 
Juan  Pablo  Bonet  (1620*),  who  had  successfully  taught  the  deaf  brother  of 
his  patron,  the  constable  of  Castile.  Sir  Kenelm  Digby  met  Bonet  at  Madrid 
and  bore  witness  to  the  success  of  his  methods.  After  this,  the  subject  l>ecame 
popular  in  England  and  Italy.  Giovanm  Bonifacio  had  published  his  Art 
of  Signs  (L'Arfe  de  cenni)  at  Vicenza  in  1616,  English  treatises  on  deaf-mute 
instruction  were  published  by  John  Bulwer  (I644-8'j,  by  John  WalUs  (1616- 
1703),  SavJlian  professor  of  mathematics  at  Oxford  (1652'),  William  Holder 
(1669'),  and  George  Dalgamo,  of  Aberdeen  (1661-801.  In  1692  Johana 
Conrad  Ammann  (1669-1724)  published  his  ingenious  method,  "Surdus 
Loquent."  which  was  reprinted  in  1700. 

Daniel  Leclerc  (1652-1728),  of  Geneva,  wrote  the  first  large 
history  of  medicine  (1696),  a  work  which  was  translated  into 
English,  and  is  still  appreciated. '  Of  medical  dictionaries  pub- 
Ushed  in  this  period,  the  most  remarkable  wet'e  the  poslhumous 
glossary  of  Hippocratic  terms  by  Guillaume  Baillou  (Definttianum 
medicinalium  liber,  1639),  the  QucBetioTies  'iatro-philolofficfE  of 
Gabriel  Naud€  (1647),  the  Latin-German  pharmaceutical  le^con 

'  H.  A.  Kelly:  Tr.  Am.  Gynsc.  Sac,  Phila.,  1912,  xxxvii,  pp.  8-10. 

>  Faasbender:  Geechichte  der  GeburtehUlfe,  Jena,  1906,  224.  A.  Geijl 
(JanuB,  Amst.,  1906,  xi,  253;  292)  is  of  opinion  that  the  Roonhuyzens  and 
Ruysch  knew  of  the  forceps  in  1670. 

*  Bonet :  Redu<M»on  de  las  letros  y  artes  para  enaeDar  i  hablar  i  loa  routes, 
Madrid,  1620. 

*  J.  Bulwer:  Clurolc^ia,  London,  1644;  Philooophua,  London,  1648. 

*  J.  Wallis:  De  loquela,  London,  1652. 

*  W.  Holder:  Elements  of  Speech,  London,  1669. 

*  G.  Dalgarno:  Ars  s^orum,  London,  1661 ;  Didascalscophus,  Oxford, 
1690.  For  an  account  of  early  writings  on  deaf-mutisro,  see  F.  De  Land: 
Volta  Rev.,  Wash.,  1920,  xxii.  391-121. 
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of  Friedrich  Mtiller  (1661),  the  etymological  lexica  of  FrangoiH 
Thevenin  (1669),  and  J.  B.  Callard  de  la  Ducquerie  (1673),  the 
Prodromus  of  J.  L.  Hannemann  (1672)  and  the  Greek  and  Latin 
lexica  of  Bartolommeo  Castelli  (1607)  and  Stephan  Blancaard 
(1679),  which  passed  through  many  editions. 

There  was  no  printing  press  in  the  North  American  colonies 
before  the  year  1639,  when  one  waa  set  up  at  Cambridge,  Massa- 
chusetts, its  first  publication  being  the  Bay-State  Psalm-Book  of 
1640.  The  only  medical  publication  of  the  New  England  colon- 
ists in  the  seventeenth  century  was  the  Brief  Ride  to  Guide  the 
Common  People  of  New  England  how  to  Order  themaelvea  and 
theirs  in  the  SmaU  Pocks  or  MeaseU  (Boston,  1677')t  by  Dr. 
Thomas  Thacher  (1620-78),  an  Englishman  who  settled  in  New 
England  in  1635,  and  in  1669  became  pastor  of  the  Old  South 
Church,  at  the  same  time  practising  medicine  with  success.  He 
was  a  good  Hebrew  and  Arabic  scholar,  and  wrote  a  Hebrew  lexicon 
and  a  catechism,  which  are  like  the  "Brief  Rule"  in  that  each  of 
them  occupies,  as  Handerson  slyly  observes,  "only  a  single  sheet 
of  paper." 


The  age  of  the  rise  of  England  and  Holland  was  a  time  of 
spiritual  and  intellectual  uplift,  and  the  effect  of  the  continued 
battle  for  freedom  of  thought  was  to  make  it  a  period  of  individ- 
ual scientific  endeavor  rather  than  of  concerted  advancement  of 
science.  The  stirring  events  of  this  age — the  burning  of  Bruno 
(1600),  the  Thirty  Years'  War,  the  Fronde,  the  English  Revolution, 
the  embarkation  of  the  Pilgrims,  the  anathemas  hurled  at  Spinoza, 
the  suicide  of  Uriel  Acosta— all  go  to  show  that  the  superior  men 
of  the  time  felt  themselves  "in  the  presence  of  high  causes." 
Although  the  wars  of  the  Fronde  riveted  the  bonds  of  monarchy 
and  ecclosiasticism  upon  France,  and  although  Germany  was 
ruined  by  the  Thirty  Years'  War,  yet  England  and  Holland  were 
free,  and  the  barbarities  of  feudalism  became  tempered  down 
into  real  governmental  activities,  largely  from  the  growii^  intei^ 
est  in  the  study  and  application  of  the  law.  From  the  time  of  the 
pcrhap.s  legcndarj-  discovery  of  Justinian's  Pandects  at  Ravenna, 
about  11.^5,  there  had  been  a  gradual  attempt  to  regulate  national 
and  civil  government,  a.*;  well  a.s  the  intercourse  of  nations,  by  the 
Roman  law,  and  this  was  brought  to  a  focus  through  the  labors  of 
the  two  greatest  jurists  of  the  period,  Hugo  Grotiiis  (1583-1645), 
of  Delft,  Holland,  an<l  Samuel  von  Pufendorf  (1632-94),  of  Chem- 

'  Hcprinloci  by  H.  E-  Handerson  in  Janus,  Ampt,.  1899.  iv,  540-547. 
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nitz,  Saxony.  With  better  l^al  regulations  and  restrictions,  the 
social  status  of  the  physician  was  correspondingly  improved,  al- 
though the  surgeon  was  still  under  the  bari,  unless  needed  in  war- 
time. In  Germany,  the  physician  proper  was  styled  medicus 
puTus,  and  often  held  definite  official  positions,  such  as  physician 
in  ordinary  to  a  potentate  {medicus  ordinarius),  state  or  city  phy- 
sician {physicus),  or  plague  doctor  {medicos  peslilenliarius),  all 
at  high  salaries;  while  army  surgeons  were  called  Feldscheerer 
because  they  had  to  shave  the  officers.  The  general  run  of  sur- 
geons were  still  roughly  classed  with  the  horde  of  barbers,  bath- 
keepers,  executioners,  and  vagrant  mountebanks. 

The  condition  of  medicine  was  further  improved  by  the  ambi- 
tions of  princes  to  found  new  universities,  and  by  the  introduction 
of  two  new  factors  of  great  moment,  viz.,  the  scientific  society 
and  periodic  literature. 

The  seventeenth  century  marks  the  rise  of  many  famous  Dutch  and  Ger- 
manic universities,  notably  Bardcm-ijk  (1600),  Giessen  (1607),  Gronineen 
<1614),  Rinteln  (1621),  Dorpat  (1632),  Utrecht  (1636),  Abo  (1640),  Bambere 
(164S),  Herboro  (1654),  Duisburg  (leSS),  Kiel  (1666),  Lund  (1666),  Innsbruck 
(1(172),  and  Halle  (1694).  But  for  centuries  the  univerBities  had  been  like 
Joubert's  typical  bourgeois,  the  peaceful,  idle,  and  self-flatisfied  popBcasors  of 
what  they  had,  transmitt^ra  of  ufelees  tradition  and  etronicholdB  of  conserva- 
tism. TTie  beat  thinkers  and  scientists  had  long  wince  been  penetrated  with  the 
conviction  that  the  work  done  in  universities  was  valueless  and  had  as  little 
to  do  with  them  as  possible.     Hence  arose  the  necessity  for  some  organized 

Elan  for  fostering  experimental  research,  brinpnjt  scientific  men  together  and 
eeping  them  in  touch  with  one  another  by  means  of  pubUcations,  Thii"  haven 
of  research  and  experiment,  dreamed  of  by  Bacon  m  his  Home  of  Solomon, 
was  found  in  the  scientific  society.'  The  idea  of  sdentiflc  societies  origi- 
nated in  Italy.  Porta'a  Secret  Academy  at  Naples  (1560),  wis  followed  by 
the  Academy  of  the  Lynxes  {Accademia  dei  Lined),  which  was  founded  at 
Rome,  .August  17,  1603,  by  Marquis  Federigo  Cesi,  its  device  being  a  lynx 
rending  a  Cerberus  with  its  claws.  This  at  first  consisted  of  a  closed  corpora- 
tion of  four  members,  who  met  to  discuss  new  experiments,  mathematical 
problems,  and  "the  ornaments  of  elw{ant  literature  and  philology,  which,  like 
a  graceful  garment,  adorned  the  whole  body  of  science."  Although  it  encoun- 
tered much  opposition  from  the  Church,  it  lived  to  include  Galileo  aa  one  of 
its  members,  and  still  survives,  publishing  handsome  transactions  in  quarto. 
In  1657,  a  similar  society,  called  the  Accademia  del  Cimento  (Academy  of 
Experiment),  was  established  at  Florence.  In  1645  an  "Invisible  College," 
similar  to  Porta's  Secret  Academy,  was  founded  in  London  by  Haak,  Hartlieb, 
Boyle,  Wren,  Goddard,  and  others,  and,  after  combining  with  an  Oxford 
"Philosophical  Society,"  opened  its  first  journal  book  on  November  28,  1660, 
and  on  July  15,  1662,  was  chartered  by  Charles  II  as  the  Royal  Society  of 
London.  It  began  to  publish  its  world -renowned  "Philosophical  Transactions" 
in  1665.  These  soon  reached  such  a  high  level  of  merit  as  to  include  many 
important  works  of  Leeuwenhoek,  Malpighi,  and  other  great  names.  The 
Dublin  Philosophical  Society  was  established  in  1684,  with  Sir  William  Petty 
as  first  preeident,  and,  after  some  vicissitudes,  was  reorganized  as  Trinity 
College  m  1693.    Richelieu,  in  France,  founded  the  famoas  Acad6mie  Fran- 

'  For  the  best  account  of  this  matter  in  English,  see  "The  R6le  of  the 
Scientific  Societies  in  the  Seventeenth  Century,"  by  Martha  Orenstein  (-Bron- 
fenbrenner),  New  York,  1913. 
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caiae  at  Paris  in  1635,  with  the  object  of  improvioK  the  French  Ungiuge  ud 
literature;  and  id  1665  Colbert  founded  the  Acaa^mie  des  ScienceB,  whidi 
began  to  publish  its  transactionB  iHisUnre  and  MemoiTea)  in  1690.  In  Qa- 
many  the  Society  of  Scientific  Physicians  (GeselUdufft  notur/brscAender  AertU), 
or  Academia  natunc  curiosonim,  founded  at  Schweinfurt  on  January  1, 
1652,  by  Johann  Lorenz  Bausch  and  others,  became  in  1677  the  Imperial 
Leopoldine  Academy  of  Scientists  ( Kaiaerliche  leuvoldinisehe  Akademu  ia 
NaturfoTBclwr) ,  or  Academia  Cssarca-Leopoldina,  which  had  benm  to  publidi 
its  "Miscellanea"  or  Ephemeridett  in  1670.  These  were  followed  by  the 
Ada  medial  Hafnienxia,  edited  by  Thomaa  Bartholinus  (Copenhagen,  1671- 
79),  and  the  Acta  eruditorum  (Leipzig,  1682-1745).  Detached  periodical  litgr- 
atnre  had,  meanwhile,  taken  an  independent  course.  The  Acta  Diuma  of  the 
ancient  Romans,  brief  bulletins  of  battles,  elections,  games,  and  other  happen- 
ings, and  the  Chinese  PekijtQ  Gmelie,  founded  in  the  seventh  century  A.  D.^ 
and  Btill  current,  preceded  everything  else  of  this  kind.  The  seventeenth  cen — 
tury  newspaper  derived  from  the  fugitive  "newB-Ietttrs,"  originally  writter^ 

out  in  long  hand  for  wealthy  patrons,  and  the  consequent  formation  of  "intd 

l^nce  offines,"  with  hired  Btafis  of  clerks,  as  described  in  Ben  Jonson's  comedy^.— 
"The  SUple  of  News"  (1625).  FoUowipg  the  Venetian  aazzelU,  eoraiUi  0*=^' 
foglielH  (1531),  the  Nieuwe  Tijdinghen,  a  city  newspaper  pubushed  by  Abrahan^^^ 
Verhoeven,  was  licensed  to  appear  at  Antwerp  in  16()5  (no  copy  extant  betore^^* 
1616),  to  be  followed,  in  turn,  by  the  first  German  newspapers,  the  FranJcfurier       " 

Journal,  founded  by  Egenolph  Emmel  in  1615,  and  the  FraTtkfvrler  Ob^Txul 

anttsteauTig  (1615-66),  the  London  Wixkely  News,  first  issued  on  May  23,  1622,—^ 
and  followed  by  Marchsmont  Nedham's  Mercvrius  BritaTtnuntg  (August  16,   .^^ 
1643),  the  Gazette  de  France,  issued  at  Paris  by  the  physician  Thfephraste    -""" 
Renaudot  on  May  30,  1631,  and,  in  America,  the  solitary  number  one  of  the  "-^ 
pTihliek  Occurrences,  edited  by  Benjamin  Harris,  and  published  at  Boston      -^ 
September  25.  1690,    Entirely  distinct  from  newspapers  or  periodicals  proper     ~~^ 
were  such  political  bulletins  as  the  Scotch  Diiirtuu  of  OecurenU  (1513-75),         - 
Janson's  Mercuriue  GaOo-bdgicue  (1587-94),  the  DiumaU  of  the  English  Far-        - 
Lament  (1641-2)  or  Marchamont  Nedham's  Mercuriut  Brilannicug  (1643-6). 
The  pedigree  of  the  scientific  periodical  is  out  of  the  scientific  society  by  the 
newspaper.    The  new  tendency  was  represented  in  science  by  the  /oumoi  da 
Sgavang  of  Paris  (January  5,  1665)  and,  in  medicine,  by  the  NmweUes  ZMcou- 
verUs  auT  Toutes  Us  Parlies  de  la  Midecine  of  Nicolas  de  Blegny  (Paris,  1679- 
81),  usually  regarded  as  the  first  medical  periodical  in  the  vernacular.     Its 
popularity  is  evidenced  by  its  translation  into  German  as  MonaUidte  ncucr- 
dffnele  Anmerckungen  (Hamburg,  1680).     It  was  translated  into  I^tin,  and 
continued  by  Th^phile  Bonet  as  the  Zodiacus  medico-gaUicuB  (Geneva,  1680- 
85).    The  abortive  Journal  rfe.W*feein«  (1681-85)  of  theabb^J.  P.  delaRoque 
was  continued  (1686)  by  Claude  Brunet,  who  also  edited  a  monthly  Progrix 
de  la   Mldecine  (1695-1709').      The  first  English  medical  journal  was  the 
Medici/Ml  cariosa  (June  17-Ortober  23.  1684). 

De  Blegny  was  also  the  author  of  a  series  of  satirical  sketches  of  his  con- 
temporaries which,  published  as  the  Mercitre  mvant  (1684),  became  the 
original  of  subsequent  "city  directories."'  Thfcphraate  Renaudot  was  the 
originator  of  pawn-shoiHi  and  intelligence  offices.  When  we  reflect  that  a 
postal  service  did  not  exist  on  the  continent  of  Europe  before  the  year  1516,* 
the  value  of  these  scientific  societies,  periodicals,  ana  directories  for  the  more 
rapid  dissemination  of  knowledge  wUl  at  once  appear, 

'  Sudhoff:  Munchen.  med.  Wochenschr.,  1903, 1,  455. 

■The  first  being  the  "Almanac  des  addresses  de  Paris,"  1691. 

•  Marco  Polo  describes  an  extensive  courier  service  aroot^  the  Chinese  rf 
his  time,  and  Louis  XI,  in  1464,  established  an  official  service  of  mounted 
messengers  {chevaucheura  en  jiosU)  in  France,  but  the  firat  mounted  postal 
service  for  purely  public  use  was  established  between  Vienna  and  Brusseb 
in  1516  by  Franz  von  Thurn  und  Taxis. 
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The  great  centers  of  medical  education  in  the  seveDteenth 
century  were  Leyden,  Paris,  and  Montpellier.  At  Leyden  were 
Sylvius,  Ruysch,  Nuck,  and  Bidloo;  van  Deventer  and  Cornelia 
Solingen  were  at  The  Hague;  Roonhuyze  and  Swammerdam  at 
Amsterdam;  Duvemey,  Vieussens,  Pierre  Dionis,  Mauriceau,  Jules 
Clement,  and  Paul  Portal  at  Paris;  Gioi^o  Baglivi  at  Padua,  and 
no  less  than  Sydenham  was  a  pupil  of  Charles  Barbeirac  at  Mont- 
pellier. In  Genpany,  however,  medicine  had  httle  chance  until 
after  the  Peace  of  Westphalia  (1648),  and  oven  after  that  time 
many  original  scientific  mvestigations  all  over  Europe  were  made 
by  practising  phyacians  detached  from  universities.  It  is  not 
without  significance  that  the  huge  output  of  brilliant  work  in 
anatomy  and  physiology  followed  directly  upon  the  close  of  the 
Thirty  Years'  War. 

In  1633,  { 
16  in 


□  1632-48,  sJid  6  in  1649-99.    German  medical  inatruction  in  this  period 
'  "'  d  followii^ 


rwaa,  luuiipu.Ef,  oloDg  the  old  medievo],  scholastic  lines,  a.  mere  bhnd  folfowii^ 
of  Galen  and  the  A^bians,  in  opposition  to  the  folk-medicine  of  ParacelBus. 
A  lively  leapot-tempeet  was  stirred  up  by  Thomaaius  in  1688,  when  be  at- 
tempted to  emulate  the  example  of  Paracelsus  by  lecturing  in  the  German 
language,  and  the  same  prejudice  was  even  encountered  by  Schonjein  in  1840. 
Sydenham,  Gtisaon,  and  the  Swiss  physician,  Theodore  Turquet  de  Mayeme, 


were  the  leadins  exponents  of  the  bednide  study  of  disease  in  England,  but,  c 
the  continent,  the  true  clinical  method,  introduced  in  Levden  as  early  as  15! 
by  Jan  van  Heume  (Heumius'),  was  taught  only  by  SylviuB,  and  perhaps  by 


l^arbeirac  at  Montpellier.  The  usual  method  of  teaching  internal  medicine 
was  to  read  oB  a  perfunctOTy  lecture  in  Latin,  followed  by  a  number  of  pre- 
Bcriptions  which  were  variously  Galenical,  Spagyrieal,  latromalhematical, 
lutrochemical  or  Hermetic,  and  which  the  students  copied. 

Botanic  gaidena  wa>e  established  at  Heidelberg  before  1600,  Gicasen 
(leai),  Straasborg  (1620),  Oxford  (162!),  Jena  (1629).  Upsala  (1657),  Chelsea 
(1673),  Berlin  (1679),  Edmbur^  (1680),  and  Amsterdam  (1682). 

Dissecting  as  a  means  of  teaching  anatomy  was  more  frequent 
in  Italy,  Holland,  and  France  than  in  Germany  or  England.  In 
the  latter  country,  the  material  was  usually  obtained  by  grave- 
robbing.  In  Germany,  dissections,  lon^o  intervailo,  were  in  the 
nature  of  civic  events  attended  by  festivities.  When  Rolfink  be- 
gan to  have  two  annual  dissections  upon  executed  criminals  at 
Jena  in  1629,  the  practice  was  held  in  holy  horror  by  the  peasantry, 
who  watched  newly  made  graves  lest  they  be  "Rolfinked."  A 
skeleton  for  teaching  purposes  was  a  rarity,  and  although  there 
were  anatomic  theaters  in  most  of  the  continental  cities  in  course 
of  time,  there  was  none  in  Edinburgh  until  1697.  The  latter, 
however,  became  the  starting-point  of  the  Edinburgh  ascendancy 
in  anatomic  teaching  under  the  Monro  dynasty.  In  France, 
Vieussens  is  said  to  have  made  as  many  as  500  dissections  alone. 

I  J.  E.  Kroon:  Janus,  Amst.,  1912,  xrii,  443-447. 
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The  popularity  and  frequency  of  dissectii^  in  Holland  are  suf- 
ficiently evidenced  in  the  canvases  of  the  great  Dutch  artiste  of 
the  time.  The  earliest  known  of  these  is  the  "Anatomie"  of  Dr. 
Sebastian  Egberts  by  Arecd  Pietersz  (1603),  in  the  Amsterdam 
Gallety,  representing  28  physicians,  with  h^^  ruffed  collars  and 
Vandyke  beards,  gathered  around  the  demonstrator,  who  is  about 
to  insert  the  scalpel  in  the  cadaver  before  him.  Another  "An- 
atomie" by  Thomas  de  Keyser  (1619),  also  in  the  Amsterdam  cd- 
lection,  represents  the  same  physician  quizzioally  tickling  the 
ribs  of  a  hilarious  skeleton,  to  the  amusement  of  five  of  his  friends. 
A  superb  dociunent  is  the  canvas  of  van  Mierevelt  in  the  Ddft 
Hospital  (1617),  representing  a  body  with  exposed  viscera,  sui^ 
rounded  by  Dr.  van  der  Neer  and  17  other  figures,  wiUi  all  the 
accessories  of  dissecting.  Rembrandt's  famous  Anatomy  of  Hr. 
Tulp  (1632)  at  The  Hague  is  sufficiently  well  known,  and  iha  Btfie 
great  master  of  realistic  painting  has,  in  the  Amsterdam  QtBtt/f, 
a  remarkable  unfinished  study  of  a  foreshortened  cadaver  (16H|), 
resembling  Mantegna's  picture  of  the  Dead  Christ,  and  Bt;^bd;ttB 
Anatomie  of  Dr.  Johan  Deyman.  The  finest  of  all  theBB  "Mm^ 
omies"  are  Adriaen  Backer's,  in  the  Amsterdam  Galleiry  (163l)i 
representing  a  dissection  by  Frederik  Ruysch,  and  Johu  iSH 
Neck's  picture  of  the  same  master,  demonstrating  the  yfaBnH 
an  infant  to  five  physicians,  whilst  a  child  toys  with  an  'iftilfBlff 
skeleton  in  the  comer.  As  we  survey  the  staxmg,  valid  fooM  c( 
these  Dutch  physicians,  richly  clad  in  alk  or  velvet  gowna,  or  jv> 
kins  with  high  ruffed  collars,'  we  get  no  bad  idea  of  the  dS(fik^ 
of  the  profession  in  the  seventeenth  century.  In  the  Rcmlmitdt 
pictures,  two  Anatomies  of  Frederik  Ruysch,  and  in  NlchtdBefl 
Maes'  painting  of  the  chiefs  of  the  Surgeons'  Guild  (Amsteidun, 
1680),  the  ruffed  collars  have  already  become  Geneva  bands.  In 
Rembrandt's  Doctor  Tulp,  as  in  Greenbury's  "Anatomy"  of  Sir 
Charles  Scarborough  (1649)  in  the  Barbers'  Hall,  London,  the 
short,  lace-edged  collar,  which  was  evidently  a  token  of  wealth  or 
worldly  place,  is  in  evidence.'  An  etching  representing  the  Ana- 
tomical Theater  at  Leyden,  of  date  1610,  shows  a  circular  inclosure 
affording  mere  fence-rail  accommodations  for  seats,  the  separate 
tiers  of  which  are  interspersed  with  stuffed  birds,  skeletons  of  ani- 
mals, and  human  skeletons  (one  on  horseback)  bearing  placards 
adorned  with  appropriate  mortuary  inscriptions.  These  skeletons 
and  inscriptions  were  also  a  feature  of  Ruysch's  famous  anatomic 
museum  at  Leyden,  which  was  purchased  by  Peter  the  Great  in 

'  These  ruffed  coUars  are  also  worn  by  the  lady-patronesaes  of  the  L^ter 
Hospital,  in  Warner  van  Valckert's  painting  of  1620  (HoU&nder,  p.  80). 

■  For  reproductions  and  full  descriptions  of  all  these  pictures  see  Eugen 
Hollander,  Die  Medizin  in  der  klaseischen  Malerei,  Stuttgart,  1903,  pp.  34-60. 
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1717  for  30,000  florins  (about  $75,000),  and  is  still  in  a  fair  Btate  of 
preservation  in  the  Anatomical  Museum  of  the  Imperial  Academy 
of  Sciences  at  Petrograd.  A  second  collection,  which  Ruyach 
afterward  made,  was,  on  the  authority  of  Hyrtl,  scattered  and 
destroyed  after  his  death. 

As  the  great  Renaissance  physicians  had  commonly  followed 
botany  or  zoology  as  special  lines  of  investigation,  so  we  End  the 
physician  of  the  seventeenth  century  distinguisbii^  himself  as  a 
mathematician  and  astronomer,  a  physicist,  a  microscopist,  or  a 
chemist.  In  university  teaching,  the  most  extraordinary  versa- 
tiUty  was  Bometimes  displayed,  Meibom,  for  instance,  presiding 
over  philosophy,  philology,  archeology,  and  geometry,  as  well  as 


medicine  (Baas).  The  polyhistorian  Hermann  Conring  taught  in 
all  the  four  faculties.  In  physics,  the  work  of  Descartes,  Kepler, 
Sanctorius,  Hooke,  Borelli,  and  Scbeiner  has  been  mentioned,  and 
of  physician-chemists  we  need  refer  only  to  van  Helmont,  who 
first  used  the  term  "gas,"  and  knew  the  properties  of  hydrogen, 
carbon  dioxide,  and  sulphur  dioxide;  Leeuwenhoek  and  RJedi,  who 
were  the  first  food  chemists;  Boyle,  who  first  defined  chemical 
"elements,"  founded  analytic  chemistry,  and  discovered  that  the 
pressure  of  a  gas  is  proportional  to  its  density  (Boyle's  law);  John 
Mayow,  who  all  but  discovered  oxygen;  Minderer,  who  discovered 
ammonium  acetate  {spiritua  A/tnderm);  Nicolas  L4mery  (1645- 
1715),  who  discovered  iron  m  the  blood;  and  Thomaa  Willis, 
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who  discovered  the  sweetish  taste  of  diabetic  urine.  JohaoD 
Rudolph  Glauber  (1604-88),  of  Carlstadt,  whose  bust  was  used 
as  a  chemist's  sign  for  nearly  two  hundred  yearB,  discovered 
sodium  sulphate  (Glauber's  salt),  made  sulphate  of  copper,  arseiuc 
chloride,  and  zinc  chloride,  distilled  ammonia  from  bones,  and 
obtained  hydrochloric  acid  by  distilling  sulphuric  acid  with  eear 
salt;  investigated  pyroligneous  acid  (aceium  Ugnorum),  did  much 
for  the  chemistry  of  wines  and  spirits,  and  published  a  valuable 
encyclopedia  of  chemical  procedures.  He  often  sold  "secrets"  to 
manufacturers,  was  accused  of  selling  the  same  secret  several  times, 
or  of  selling  secrets  which  would  not  work,  and  his  great  secret, 
which  he  expressly  dedined  to  sell  or  publish,  was  the  Alkahest,  or 
Universal  Solvent.  Hence  Oliver  Cromwell  said  "This  Glauber  is 
an  arrant  knave";  but  Glauber  was  easily  the  greatest  analytic 
chemist  of  his  time,  and  those  of  his  calliiig  who  have  had  their 
discoveries  stolen  by  their  assistants  have  learned  to  appreciate 
his  canny  sense  in  keeping  his  business  to  himself.  The  secretive 
Glauber  is  particularly  interesting,  because  he  stands  between  the 
scientific  chemists,  like  Boyle  or  Mayow,  and  those  who  deliber- 
ately followed  alchemy.  Although  the  pretended  making  of  gold 
and  silver  and  other  magic  practices  was  opposed  by  the  Church 
in  the  famous  bulls,  "Spondeni  pariter"  (1317)  and  "Super  iUivt 
specula"  (1326)  of  John  XXII,'  alchemy  became  an  intensive  cult 
of  extraordinary  magnitude  in  the  sixteenth  and  seventeenth  cen- 
turies, because  it  appealed  particularly  to  the  lust  of  money,  the 
love  of  life,  and  the  correspondii^  fear  of  death.  For  the  philoao- 
pher's  stone,  otherwise  known  as  "the  quintessence"  or  "grand 
magistery"  was  not  only  supposed  to  transmute  the  baser  metala 
into  gold,  make  precious  stones  and  a  universal  solvent,  but  also 
conferred  perfect  health  and  length  of  days.  It  was  described  by 
all  who  claimed  to  have  seen  it  as  of  a  reddish  luster.  Raymond 
Lully  called  it  a  carbuncle;  Paracelsus  hkened  it  to  a  ruby;  Beri- 
gard  de  Pisa,  to  a  wild  poppy  with  the  smell  of  heated  sea-salt; 
van  Helmont,  to  saffron  with  the  luster  of  glass  (Thorpe*).  The 
choral  symphony  in  praise  of  its  capacity  for  maintaining  health 
resembled  the  testimonials  of  "Vin  Mariani"  and  other  nostrums 
of  our  time. 

'  For  the  Latin  text  of  which,  see:  Walsh:  The  Popes  and  Science,  New 
York.  1908,  414^16. 

'  The  Alkahest,  the  name  of  Paracelaus'  Univereal  Solvent,  which  could 
be  prepared  by  the  stone,  was  supposed  lo  be  derived  from  the  Latin  alkali  e*l, 
from  the  German  all  Geiat  (all  gas),  or  AUet  Ut  (it  is  all),  but  the  chemist 
Jobann  Kunkel  (1630-1704),  who  pointed  out  these  derivations,  said  ita  true 
name  was  AUea  l/Sgen  Ut  (It's  all  a  lie):  for  "if  it  dissolved  evervthing,  no 
vessel  could  contain  it."  Sir  E.  Thorpe,  History  of  Chemistry,  London  &  New 
York,  1909,1,46-56,81. 
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From  the  universal  solvent  it  was  but  a  step  to  a  universal 
remedy,  like  that  of  Butler's  French  quack,  who 


And  colled  his  receipt  a  general  epeci&c." 

The  effect  of  alchemy  upon  the  medicine  of  the  sixteenth  and 
seventeenth  centuries  had  been  to  create  a  number  of  offshoots 
of  the  Paracelsian  or  Spagyric  School,  which  were  variously  termed 
Hermetic,  Cabalistic,  Zoroastrian,  or  Rosicrucian,  according  to 
the  individual  penchant  for  the  doctrines  of  Hermes  Trismegistus 
(the  Egyptian  Thoth),  the  Hebraic  "oral  tradition"  or  Cabala, 
the  traditional  "living  word"  (Zendavesta)  of  the  Persian  Zoro- 
aster (Nietzsche's  Zarathustra),  or  the  cult  of  the  mythical  Chris- 
tian Rosencreutz.  The  doctrine  of  the  Rosicrucians  emanated 
from  three  books  of  mystic  and  alchemistic  jargon,  which  were 
published  during  the  years  1614-16  and  called  the  Fama  Frater- 
nitatis,  the  Confeasio  Fratemitatis,  and  the  Chymical  Marriage  of 
Christian  Rosencreutz,  The  supposititious  author  traveled  in  the 
East  (as  usual),  where  he  learned  necromancy,  alchemy,  and 
phUosophy.  Upon  his  return,  he  imparted  the  new  knowledge 
to  seven  associates,  forming  the  Brethren  of  the  Rosy  Cross,  who 
were  to  follow  science  and  to  communicate  their  results  to  one 
another,  to  render  free  assistance  to  the  sick  poor,  and  to  have  no 
distinctive  tokens  of  their  cult  except  the  letters  "C.  R,"  It  goes 
without  saying  that  they  could  manufacture  gold,  if  so  inclined, 
but,  like  the  Spiritualists  and  Theosophists  of  our  own  time,  dis- 
dained to  make  any  practical  use  of  their  superior  knowledge, 
which,  they  admitted,  was  obtained  by  direct  illumination  from 
God.  It  was  subsequently  discovered  that  the  three  basic  texts 
of  the  Rosicrucian  cult  were  written,  not  by  Rosencreutz,  but  by 
the  WUrttemberg  pastor,  Johann  Valentin  Andreas  (1586-1654), 
who  perpetrated  this  solemn  piece  of  mystification  in  the  same 
spirit  in  which  Meinhold  wrote  Sidonia  the  Sorceress.  All  the 
"six  follies  of  science,"  viz.,  circle  squaring,  multiplication  of 
the  cube  (foiuih  dimensional  space  or  spiritism),  perpetual  motion 
(Cornelius  Drebbel),  judicial  astrology,  alchemy,  and  magic  were 
rampant  in  seventeenth  century  medicine,  and  most  of  them  were 
subjected  to  keenest  ridicule  by  Butler,  the  arch  satirist  of  his  age. 
Prominent  figures  in  Butler's  Hvdibras  were  Ralph,  the  Judicial 
Astrologer,  who  presumably  purged  and  let  blood  by  the  signs  of 
the  zodiac,  and  was  otherwise 
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And  Sidropbel,  tbe  Roeicnician  and  veterinarian 

"To  whom  all  pFOj^r,  far  And  near, 
(>n  deep  importanoes  refMur 
When  brass  or  pewter  hap  to  stray. 
And  linen  slinks  out  of  the  way: 


The  dupes  of  astroli^c  physicians  of  this  type  were  ridiculed 
in  ConRreve's  Lot-e  for  Love  (1695),  in  the  character  of  "Foie- 
tiifEht.  an  illiterate  old  fellow,  pec\'ish  and  passive,  superstitious, 
and  protending  to  understand  Astrologj-,  Palmistrj',  Physic^piomy, 
Omens,  Dreams,  &c.";  and  Dr.  Johnson,  in  his  criticism  of  this 
play,  assures  us  that  "the  character  of  Foresight  was  then  com- 
mon. Drj'den  calculated  natiWties;  both  Cromwell  and  King 
William  had  their  lucky  days:  and  Shaftesburj'  himself,  though 
he  had  no  religion,  was  said  to  regard  predictions."'  But  the 
tendency  was  by  no  means  confined  to  the  learned  laity.  Kepler 
is  said  to  have  cast  a  horoscope  for  Wallenstein.  Minderer  (of 
xpiritus  Mindereri)  advise<l  the  plague  doctors  to  repeat  the 
Twenty-second  Psalm  every  time  they  approached  a  patient, 
just  as  the  old  Saxon  Leechdoms  ui^ed  the  application  of  holy 
water  and  the  intoning  of  Psalms'LI,  LXVII,  and  the  Athanasian 
Creeii  over  cattle  afflicted  with  pleuropneumonia.'  That  able 
clinician.  Daniel  Sennert,  beheved  in  witchcraft  and  pacts  with 
the  devil.  The  affair  of  the  l^incashire  Witches,  which  was  drama- 
tized by  Thomas  Heywood,  goes  to  show  that,  long  after  Weyer's 
time,  people  were  still  cre<hdous  about  the  stigmata  of  incubi 
and  succubi  (hysteric  ecchymoses),  witches*  marks  (anesthetic 
patches],  demoniac  possession,  and  other  pantomimic  phases  of 
hysteni-epilepsy  ((Jrmerod*).  Sel>astian  Wirdig  favored  divining- 
hhIs  and  magic,  (ioclenius  and  Fabricius  Hildanus  were  patrons 
of  the  weapon -salve,  and,  in  1(558,  the  University  of  Montpelher 
heard  Sir  Kcnelm  Digby's  celebrated  discourse  on  the  s>'mpathetic 
powder,  which  Madame  de  S^vign^  pronounced  "a  perfectlj'  di- 
vine remedy"  (January  2S,  1GS5).  Digby,  an  I'ebemiensch  in  his 
way,  first  leaped  into  prominence  as  a  eorsjiir  in  the  Levantine  sen- 
fight  conunemorated  in  Ben  Jonson's  droll  couplet: 


'  .Johnson:  Liv(w  of  (he  Poot«,  »uh  rnrf  C<)n|ir('ve. 

=  Cockiij-ne;  Saxon  Lcochdoms,  i,  3X9. 

» J.  A.  Ormcrod:  St.  Barth,  Hosp.  Jour,  Lond.,  1913,  xx,  Sl-97. 
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Wealthy  and  courted,  in  spite  of  his  father's  imprisonment 
for  treason,  he  dabbled  in  poUtics,  rel^on,  and  science,  got  a 
hearing,  although,  according  to  Lady  Fanshawe,  "he  enlarged 
somewhat  more  in  extraordinary  stories  than  might  be  averred," 
and  wrote  a  unique  autobiography.  The  sympathetic  powder,  his 
special  hobby,  consisted,  it  is  said,  of  nothing  more  than  green 
vitriol,  first  dissolved  in  water  and  afterward  reerystallized  or 
calcined  in  the  sun.  The  Duke  of  Bucicingham  testified  that 
Sir  Kenelm  had  healed  his  secretary  of  a  gangrenous  wound  by 
simply  soaking  the  bloody  bandage  in  a  solution  of  the  powder. 
Digby  claimed  to  have  got  the  secret  remedy  from  a  CarmeUte 
monk  in  Florence,  and  attributed  its  potency  to  the  fact  that  the 
sun's  rays  extracted  the  spirits  of  the  blood  and  the  vitriol,  while, 
at  the  same  time,  the  heat  of  the  wound  caused  the  heaUng  prin- 
ciple thus  produced  to  be  attracted  to  it  by  means  of  a  current  of 
air — a  sort  of  wireless  therapy.  Quite  as  amusing  are  the  super- 
stitions of  the  sympathetic  or  magnetic  cure  of  wounds  and  the 
healing  of  disease  by  "stroking."  The  former  originated  with 
Paracelsus,  and  was  exploited  in  1608  by  Rudolph  Goclenius, 
one  of  his  followers,  in  the  tract,  De  magnetica  curatione  mdneris, 
while  sympathetic  medicine  was  the  subject  of  a  treatise  by 
Sylvester  Rattray  (1658)  and  of  a  collective  Thealmm  sympalket- 
icum  (1662).  The  treatment  consisted  in  anointing  the  weapon 
which  had  inflicted  the  wound  with  the  unguenlum  armarium, 
of  the  patient's  blood  and  human  fat,  the  wound  itself  being 
wrapped  in  wet  lint.  This  doctrine  was  supported  by  Fabry  of 
Hilden,  Robert  Fludd  the  Rosicrucian,  and  van  Helmont,  who 
attributed  the  cure  to  animal  magnetism.  The  clerg\-  held  that 
the  weapon  cure  was  wrought  by  magic  and  the  devil,  and  their 
view  was  set  forth  by  William  Foster  in  Hoplocrisma  Sp<mgus,  or 
a  Spcmge  to  Wipe  away  the  Weapon-Salve  (1631).  Robert  Fludd 
(1619),  van  Hehnont  (1621),  Kircher,  in  Magties  (1643),  and 
WilUam  Maxwell  (1679)  were  the  early  theorists  about  animal 
magnetism,  which  was  carried  into  practice  by  Valentine  Oreat- 
rakes  (Greatorex)  (1628-66),  one  of  Cromwell's  soldiers  in  Ireland, 
who  achieved  an  enormous  reputation  in  his  "cures"  of  disease  by 
laying  on  of  hands  (stroking)  and  the  cure  of  scrofula  with  carrot 
poultices.  The  treatment  of  scrofula  was,  however,  the  special 
prerogative  of  royalty.  The  King's  Evil,  or  morbus  regiua,  has 
latterly  been  made  the  subject  of  an  exhaustive  and  scholarly 
monograph  by  Dr.  Raymond  Crawfurd  (1911),  and  the  results  of 
his  or^nal  investigations  of  the  medieval  sources  are  briefly  as 
follows : 
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m&ny  inatances  of  it  are  recorded  by  the  Roman  chroiticlera  and  the  fftthen  of 
the  Church.  Thus  Helgald,  a  mook  of  the  eleventh  century,  records  that 
Robert  the  Pious  (996-1031  A.  D,)  wrought  cures  by  touch,  and  Guib^t 
Abb£  dc  NoK^nti  bears  witness  that  touching  lor  scrofula  (icropluis  area  jv^ 
turn)  was  done  by  Philip  I  (1061-1108)  of  tYance,  and  his  son  Louis  VI  (1108- 
37).  [shortly  before  his  death,  Id  1066,  Edward  the  Confessor  touched  for 
scrofula  in  Enaland,  on  the  authority  of  William  of  Malmesbury  and  a  monkiBh 
chronicler  of  Westminster.  From  Clovis  on,  touching  was  a  power  ascribfd 
to  the  French  monarchs,  even  up  to  the  time  of  LouIr  XVI,  ai^  was  actually 
revived  at  the  coronation  of  Charles  X  in  1824,  no  less  than  Dupuytren  sod 
Alibert  presenting  the  121  patients.  In  England,  the  Royal  Touch  fell  into 
disuse  among  the  Norman  Kings  after  the  Confeenor,  but  was  revived  by 
Henry  11,  Henry  III,  and  the  three  Edwards.  ll«ms  in  the  wardrobe  accounts 
of  the  latter  show  the  payment  of  alms  to  the  scrofulous  poor.  After  Richard 
II's  time,  there  is  complete  silence  in  the  chronicles  until  1462,  when  Henry 
VII  revived  the  royal  prerogative  with  an  elaborate  ritual,  and,  in  1465,  tlie 
minting  of  a  special  coin,  the  gold  Angel,  as  a  touchpiece.  The  ceremonial 
with  the  use  of  toitcbpiecea,  and  of  medals  as  tickets  of  admisuon,'  wov 
features  of  all  subseouent  reigns  to  the  time  of  William  of  Orange,  who  treated 
the  practice  cavalierly;  but  tjueen  Anne  revived  it,  even  touching  Dr.  Johnson 
(without  succesH),  The  exiled  Stuarts  "over  the  water"  also  upheld  it,  but 
it  was  practically  discarded  by  George  I. 

It  was  in  the  seventeenth  century  that  the  practice  of  the  Royal  TouA 
reached  its  hei^t.  Richard  Wiseman,  one  of  the  ablest  sui^eons  of  the  time, 
wrote  the  classic  account  of  the  King's  Evil,  in  which  he  bears  ample  witness 
to  the  healing  power  of  Charles  11,  Shakespeare,  in  the  time  of  Jamee  I 
(1607),  describes  (Macbeth,  Act  IV,  sc.  3}  how— 

"slrangely-vJBited  people. 
All  Bwoln  and  ulcerous,  pitiful  to  the  eye, 
The  mere  despair  of  surgery,  he  cures; 
Hanging  a  golden  stamp  about  their  necks. 
Put  on  with  holy  prayers." 

The  Royal  Touch  was  not  even  subjected  to  ridicule  in  the  Pset*- 
dodoxia  Epidemica:  or  Enquiries  into  VulgaT  and  Common  Errors 
(1646)  of  Sir  Thomas  Browne  (1605-82),  the  old  Norwich  physi- 
cian, whose  delightful  writings — Religio  Media  (1643),  Urn  Burial 
(1658),  and  the  rest^ — Ix^long  to  literature  proper,  in  the  most 
exquisite  sense.  The  Religio  Medici,  with  its  quaint  and  original 
modes  of  expression,  is  an  attempt  to  reconcile  scientific  skepticism 
with  faith.  The  Vulgar  Errors,  while  nominally  a  critical  onslaught 
upon  superstition,  displays  the  same  dchghtful  whimsicality 
throupjh  its  author's  credulous  attitude  toward  many  of  the  things 
he  set  out  to  ridicule. 

Thus  while  the  medical  science  of  the  seventeenth  century  was 
making  rapid  strides  forward,  its  popular  medicine  was  already 
in  process  of  retrogression  to  the  excesses  of  the  Byzantine  Period, 
which  l>cars  out  our  main  thesis,  that  the  folk-ways  of  medicine 
are  inevitably  the  same  and  independent  of  time  and  place  and 
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circumstance.     This  can  be  easily  verified  by  a  glance  at  the 
materia  medica  of  the  period. 

The  first  edition  of  the  London  Pharmacop(Eia,  published  in  ISIS,  contains 
some  I960  remedies,  of  which  1028  were  simples,  91  animal,  271  vegetable. 
Among  these  were  worms,  lozengea  of  dried  vipers,  foxes'  lunra  (for  asthma), 
powders  of  precious  stones,  oil  of  bricks,  oil  of  ants,  oil  of  wolves,  and  butter 
made  in  May  (for  ointmente).  Among  the  932  compounds,  many  of  which 
had  the  names  of  their  Greek  and  Arabian  orio^inators  attached,  were  vege- 
table syrups,  compound  senna  powder,  Neapolitan  (blue)  ointment,  Vigo's 
plaster  (compounded  of  vipers'  flesh,  with  live  frogs  and  worms),  and  the  cele- 
brated antidote  of  Mattioli,  made  up  of  about  230  ingredients,  including  the 
multifarious  mithridate  (eonjectw  Damocratii)  and  the  theriaca  Andromachi. 
The  Pharmacopoeia  of  16^  contains  cochineal,  actimonial  wine,  the  red  and 
white  mercurial  precipitates,  moua  from  the  skull  of  a  victim  of  violent  death, 
and  Gascoyne's  powder,  compounded  of  bezoar,  amber,  pearls,  crabe'  eyes, 
coral,  and  black  tops  of  crabs'  claws.  In  the  Pharmacopceia  of  1677  the  names 
of  the  Greeks  and  Arabians  disappear,  showing  that  their  influence  had  also 
declined,  while  jalap,  cinchona  bark,  burnt  alum,  digitalis,  benzoin,  balsams 
of  copaiba  and  tolu,  steel  tonics,  and  Irish  whisky  {aqua  viUc  Hibernontm  eiw 
usqn^iaiigh)  make  their  appearance  for  the  first  time,  as  also  human  urine,  so 
highly  recommended  by  Madame  de  S6vign£  (June  13,  1685').  Among  the 
queer  remedies  contained  in  the  three  London  PhamucoptBias  of  the  period 
were  the  blood,  fat,  bile,  viscera,  bones,  bone-marrow,  claws,  teeth,  hoofs, 
horns,  sexual  o^ans,  eggs,  and  excreta  of  MiimalH  of  all  sorts;  bee^ue,  cock's- 
comb,  cuttlefish,  fur,  feathers,  hair,  isinglass,  human  perspiration,  saUva  of  s, 
fasting  man,  human  placenta,  raw  silk,  spider-webs,  sponge,  sea-shell,  castM)S 
snake's  skin,  scorpions,  swallow's  nests,  wood-Uce,  and  the  triangular  Wormian 
bone  from  the  juncture  of  the  sagittal  and  lambdoid  sutures  of  the  skull  of 
an  executed  criminal  (oaaiculum  anlUpilepticwn  Paracelm?).  TTie  Chineee 
materia  medica  itself  could  go  no  further  than  this  toward  demonstrating  that 
the  folk-mind  is  stationary  or  discontinuous.  Yet  Minderer  prescribed  oil 
of  spiders  and  earthworms  for  plague,  Robert  Boyle  recommended  aibum 
Gnxeum  as  a  homely  but  experienced  remedy  for  dysentery,  Nicolas  L6mery, 
cat>.ointment  and  oil  of  puppies  boiled  with  earthworms,  Mattioli,  oil  of  scor- 
pions, and  Paracelsus,  human  ordure  (Zebethum  ocddenlale) .  Glauber  alone, 
tn  an  important  treatise  on  salts  (1658'),  urged  the  employment  of  chemical 
preparations  in  lieu  of  animal  excreta.  Old  Nicholas  Gmpeper,  the  arch  herb- 
alist and  quacksalver  of  the  time,  indulged  in  a  vast  amount  of  scurrilous 
raiUery  at  the  expense  of  the  London  Pharmacopceias  of  1618  and  1650,  but. 
except  for  his  hero-lore,  he  was  himself  only  the  credulous  astrologer  describea 
by  Nedham,  as  "a  frowsy-headed  coxcomb"  who  had  "galUmawfried  the 
Apothecaries'  Book  into  nonsense"  in  his  aim  to  "monopolize  to  himself  all 
the  knavery  and  cozenage  that  ever  an  apothecary's  shop  was  capable  of." 

In  Germany,  Rivinus  published  a  Cenaura  of  officinal  remedies  (I70I), 
rejecting  as  worthless  the  poisons,  parts  of  animals,  perishable  and  inert  sub- 
stances, adulterated,  substituted,  faultily  prepared  or  imaginary  remedies  and 
incongruous  or  incompatible  mixtures. 

Another  curious  feature  of  seventeenth  century  therapy  was  the  large 
number  of  private  or  proprietaiy  preporationB.  Prominent  among  these 
nostrums  were  the  Scot's  Pills  (Grana  AngpUca),  compounded  by  Patrick 
Anderson  (1635)  of  aloes,  jalap,  gamboge,  and  anise  (the  modem  pilute  aloes 
et  myrrhfe),  which  were,  according  to  Wootton,  succeesfully  patented  down  to 

'  She  was  also  a  warm  advocate  of  viper  meat,  to  "temper,  purify,  and 
refresh  the  blood,"  and  gossip  claimed  that  Sir  Kenelin  Digby  poisoned  tus  wife 
with  too  frequent  doses  of  viper's  wine,  given  in  aid  of  preserving  her  good 

'  A.  C.  Wootton:  Chronicles  of  Pharmacy,  London,  1910,  vol.  ii,  pp.  2-31. 
'  Glauber:  Tractatus  de  natura  salium,  1658. 
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1876,  and  are  still  asked  for  in  the  shops.  John  Pech^B  catluHtictHlb  weR 
Advertised  at  Is.  6d.  the  box  in  his  Sydenham  (1695).  The  Battme  TntnqtiiUt, 
compounded  of  herbs,  by  one  of  the  Capuchins  ot  the  Louvre,  was  hi^ilj 
recommended  by  Madame  de  S^vignfi  (December  15,  1684).  The  Baume 
Fiorauanii,  another  heTbal  tincture  of  the  time,  is  still  featured  in  the  Frencb 
Codex.  Daffy's  Elixir  is  still  made.  Dutch  Drops,  or  Haarlem  Oil,  a  mixture 
of  oil  of  turpentine  with  other  ingredients,  has  been  used  since  1672  as  a  "medi- 
camentum"  or  routine  preventive  ot  disease.  Charles  II  gave  anjiwhere  from 
£5000  to  £15,000  for  the  formula  of  "Goddard's  Drops,"  reoommeDded  Iw 
Sydenham,  and  said  to  have  been  made  of  raw  silk.  CarmeUte  wat«r  (eou  (fc 
Sielisae  des  Carmes),  an  aromatic  cordial,  made  at  the  pharmacy  of  the  Bare- 
footed Carmelites  near  the  Luxembourg  in  1611,  was  patented  up  to  1791,  and 
sold  up  to  1840.  Beignette'i'  salts  (gat  polychrestvm),  devised  about  1672,  and 
a  secret  up  to  1731,  were  Rochcllc  saltn.  The  formula  of  the  so-called  Frank- 
furt pilli<,  a  popul^  laxative  of  aloes  and  rheum,  also  called  Beyer's  pills  or 
pilul^  angclicm,  was  transmitted  by  the  inventor,  Johann  Hartmann  Beyar 
(15G3-162S),  ol  Frankfurt,  to  Jacob  Ftosser,  apothecary  at  the  White  Swan, 
in  1528.  and  tran.-unitted,  in  succession,  to  other  apothecaries  until  late,  in  the 
eighteenth  century.'  The  pills  of  a  figurative  Dr.  Immanuel  ("God  with  us") 
of  Nuremberg,  were  in  use  about  1638  as  a  cure-all,  especially  when  the  plague 
was  prevalent.'  Singleton's  Golden  Eye  Ointment  is  described  in  Wootlon's 
Chronicles  us  the  oldest  private  remedy  sold  in  England,  and  is  still  proprietary. 
Some  time  before  1630,  the  Countess  of  Chinchon,  vicereine  of  Peru,  was  cured 
of  malarial  fever  at  Lima,  by  administration  of  dnchona  bark,  which  had  long 
been  known  to  the  Peruvian  Indians,  and  was  brought  to  Europe  by  the 
Jesuits  in  1632,  and  later  by  Juan  de  Vigo.  No  other  event,  says  Neuburgw, 
did  so  much  to  upifct  the  current  school  systems  of  medicine  a.s  the  discovery 
of  Jesuits'  bark.  Ramazzini  said  that  cinchona  did  tor  medicine  what  gunpow- 
der had  done  for  war.  The  fact  Ihat  it  rapidly  curt^  a  protracted  intermittent 
fever,  for  wliich  the  older  remedies  had  been  employed  for  months  at  a  time 
to  void  the  ''corrupted  humors,"  was  the  end  ot  Galcnism  in  medical  practice. 
It  was  introduced  into  Englisli  practice  by  Rydenham  and  Morton,  and  its 
use  enabled  them  lo  differentialp  malarial  fever  from  other  febrile  infections 
and  Torti  to  separate  the  pernicious  forms  which  do  not  yield  to  it.  Ipecac 
was  fimt  mentione<i  as  igperaya  bv  a  Portuguese  friar  in  Purchas'  Pilgrimt* 
(1025)  and  brought  to  Paris  in  16t2.  About  1680.  it  b<^n  to  be  extensively 
prescribed  as  a  secret  remedy  for  dysentery  by  Helvetiiia,  and,  at  the  instance 
ot  Louin  Xn'.  the  sem-t  was  tried  out  and  purcha.sed  by  the  French  gov- 
ernment for  20,000  francs  in  I6S8.  The  drug  has  since  had  its  ups  and  downs 
prior  to  the  introduction  of  emetine  (1910).  Antimony  had  an  extraordi- 
nar>'  vogue  in  the  seventeenth  century  through  the  fact  that  tartar  emetic 
cureii  Louif  XIV  of  a  dangerous  illness  in  1657,  Tartar  emetic  was  first  de- 
scribed by  .Adrian  Mynsieht  in  1631,  and  may  have  been  identical  with  the  E^l 
of  Warwick'!?  Powder  (1620).  Kermea  mineral,  devised  by  Glauber  in  1651, 
was  asecnH  for  which  Louis  XIV  paid  a  high  figure  in  1720,  under  the  guise  of 
potiiire  dm  Chnrlrrs.    Antimony  cups  (jtoeula  enifliea)  v 


/,  but  dLsanpeared  toward  the  end  of  the  century.'  In  1646,  Athana- 
siiis  Kircher  descrioed  another  kind  of  wooden  cup,  sent  him  by  the  Jesuits 
in  Mexii^,  which  would  color  wati'r  poured  into  it  a  deep  blue,  capable  of 
cliameleiin-likr  fluorescence.  ThLs  wa.s  the  celebrated  lignum  nephriticum, 
first  n<jted  by  Nicolas  Monardes  (1565)  and  Francisco  Hernandea  (1577)  as  a 
remarkable  diuretic  for  renal  and  <lropsicaI  troubles.  Caspar  Bauhin  described 
a  similar  cup  in  1650  and,  in  16K),  Robert  Boyle  made  a  careful  investigation 
of  the  color  jihenomena.  In  191.^,  W.  E,  Saflord  showed  that  lignum  nephriHr 
cum  is  ol>tHineii  from  two  species,  viz.,  Eysetihardlia  potyslarha,  the  polo  dulct 

'  W,  Sirickcr:  Janu,*,  Bresjau,  1847,  ii,  397-399, 

Ml,  Schoppler:  Arch.  f.  Gesch.  d.  Med.,  Leipz.,  1911-12,  v,  446-449; 
19I2-i;t.  vi,  232. 

'  These  remedies  are  all  described  at  length  in  Wootton's  "Chronicles  of 
Pharmacy,"  London,  1910,  jiaaaim. 
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of  Mexico,  which  Boyle  ex&miaed,  and  Plerocarpus  iWica,  a  large  Philippinp 
tree,  from  which  Kircher's  and  Bauhin's  cups  were  probably  made.  In  the 
seventeenth  century  theee  cupe  were  esteemed  as  pfte  fit  for  royalty.'  The 
mou,  which  Sydenham  thought  identical  with  the  (l>ri6Xuw  of  Hippocrates,  was 
introduced  into  European  practice  as  a  remedy  for  the  gout  by  Hermann 
BaschofT,  a  Batavian  clergyman,  in  1674,  and  recommended  as  a  cure-all  by 
Gehema  (1682'). 

Professional  poisoning,  as  ba,d  aa  that  described  in  Livy  and 
Cicero,  was  particularly  rampant  in  Italy  and  France.  Much  of 
sixteenth  and  seventeenth  century  poisoning  was,  no  doubt,  in- 
testinal obstruction,  extra-ut«rine  pregnancy,  appendicitis,  or 
what  not.  But  the  objects  in  the  Mus^  de  Cluny*  and  other 
data  indicate  that  it  was  an  ambition  of  the  time 


and  the  scene  in  Swinburne's  "Queen  Mother,"  in  which  Catherine 
de'  Medici  poisons  her  clown  with  a  pair  of  gloves,  is  probably  not 
exaggerated.  Such  an  Italian  poisoner  was  Exili,  who  left  Rome 
for  Paris,  with  a  record  of  150  cases  against  him,  and  came  in  con- 
tact with  Sainte  Croix,  the  paramour  of  the  depraved  Marquise  de 
Brinvilliers.  From  Exili,  Sainte  Croix  in  said  to  have  learned  of  the 
subtle  compound  with  which  his  mistress  disposed  of  her  father, 
two  brothers,  and  many  unfortunate  patients  in  hospital.  She 
was  caught  up  with  by  a  love-making  detective,  tried,  and  hung 
in  1676.  The  white  powder  she  employed  defied  all  analysis. 
The  affair  led  to  a  fashionable  epidemic  of  secret  poisoning,  against 
which  Louis  XIV  instituted  the  celebrated  "Chambre  Ardcnte." 
This  was  a  kind  of  "third-degree"  tribunal,  and,  through  its  of- 
ficial gritlings,  the  female  fortune-tellers.  La  Voisin  and  La  Vigour- 
eux,  with  their  poudre  de  succession,  were  exposed  and  brought  to 
justice.  Arsenic  was  probably  the  toxic  principle  of  the  Aqua 
Tofana  or  Aquetta  di  Napoli  of  Teofania  di  Adamo,  a  diabolic 
female  who,  in  1709,  owned  to  having  poisoned  over  600  persons 
with  it,  and  was  subsequently  imprisoned  or  strangled. 

Apotbecaries'  bills  were  exceptionally  high  in  the  seventeenth  century, 
and  the  cost  of  medicines  was  often  exploited  by  physicians  and  sui^eons  as 
an  excuse  for  running  up  their  charges.  In  GermsJiy,  the  city  Apotkeken 
were  of  imposing  architecture,  the  facade  being  sometimes  ornamented  with 
stone  figures  of  great  physicians  of  the  past,  as  in  those  found  at  Hannover  by 
Hermann  Peters  and  at  Lemgo  by  Arnold  Klebs.*    In  London,  Bucklersbury 

'Safford:  Ann.  Rep.  Smithaon.  Inst.,  1915,  Wash.,  1916,  272-298,  7  pi. 

'  For  the  history  of  the  moxa,  see  lUichert:  Deutachea  Arch.  f.  Gesch.  d. 
Med..  Leipi.,  1879.  ii,  45;  145. 

'  For  a  description  of  these  see  L.  Courtadon :  ^Esculape,  Paris.  1912.  ii, 
188-192. 

*  H.  Peters:  Die  Heilkunst  in  der  Stadt  Hannover.  Hannover,  1901. 
A.  C.  Klebs:  Arch.  !.  Gesch.  d.  Naturw.,  Leipi.,  1914-15,  v,  102-107,  2  pi. 
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wan  Dot  only  the  zreat  drug  mart,  but  had  become  a  fashionable  hi^way  of 
intrJRUp — a  »ort  ol  seventeenth  century  Bond  Street.  The  grocerB  were  tbr 
originui  drug  mprnhants,  even  after  the  apothecaries  were  duly  incotporatcd 
by  James  I  in  1606,  but,  in  1617,  the  dru^KiBtB  succeeded  in  shedcung  tbr 
Kn>ccrs  by  mcaiu  of  a  new  charter,  after  which  time  they  hod  the  physiciaiE 
B^nsl  them.  The  reason  of  this  was  that  the  apothecaries  set  up  as  ptacli- 
tionere,  not  only  scUinR  drugs  but  prescribing  them.    The  long  wrangle  between 

K'.ysician-s  an<l  apothecaries  which  came  to  a  head  in  Gsrth's  "Diapensary" 
gan  aboTit  the  time  of  the  Great  Plague  in  London  (1665),  when  the  apothe- 
curicH  made  good  in  public  estimation  by  staying  at  their  posts,  while  the 
physicians  (even  Sydenham)  fled  for  their  lives.  Extortion  was  the  great  fail- 
mg  of  the  apothecaries.  In  two  drug  bills  of  1633  and  1635,  cited  by  Hander- 
Hon,  4s.  are  charged  for  a  glass  of  chalybeate  wine;  "a  purge  for  your  worship" 
iHlistmlat3s,  6d._;  "a  purge  for  your  son"  at  3s,;  and  a  powder  to  fume  the  bed- 
clothes at  4s.  High  as  these  charges  were  for  the  time,  they  are  as  nothing  to 
the  mulcting  practised  in  1633  by  George  Buller,  who  chained  30s.  apiece  (or 
pills  anil  £.37  lOs.  the  boxful.  In  the  reign  of  James  I,  the  College  of  Physiciann 
jiro.Hecutol  Dr.  Tenant  for  charnng  £6  each  for  a  pill  and  an  apozcme  (decnc- 
tion),  and  Pitt,  in  1703,  stated  that  apothecaries  had  been  known  to  make 
between  £150  and  £320  out  of  asingleca.se,  and  that  their  prescription  chargrv 
were  at  least  90  per  cent,  more  than  the  shop  prices.  At  this  time  the  avera^ 
London  physician's  fee  was  about  half  a  sovereign,  while  the  apothecaries  in 
ordinary  to  Charles  I  and  Charles  II  got  £40  and  £72  per  annum  respectively. 
In  1687,  the  College  of  Physicians  bound  their  fellows  and  licentiates  to  treat 
the  sick  poor  of  London  and  its  suburbs  free  of  charge,  which  strained  the 
situation  still  further,  and,  in  1696,  53  influential  physicians  subscribed  £10 
each  to  establish  dispensaries  for  supplying  drugs  to  the  poor  at  cost  price. 
War  was  now  joine<l  not  only  between  physicians  and  apothecaries,  but  an 
intcnurcinc  nTanglu  broke  out  among  the  dLipennarians  and  onti'dispensarians, 
the  latter  being,  of  course,  favored  by  the  apothecaries.  A  lively  bout  of 
scurrilous  pamphleteering  ensued,   and   in   1699  Garth  published    The   Di*- 

Cary,  a  satirical  poem  in  the  meter  of  Pope,  ui^ng  the  injustice  of  the  di- 
oa  forced  upon  the  physicians  "to  cheat  as  triicsmen  or  to  fail  as  fools." 
It  was  described  by  Dr.  Johaton  as  "on  the  side  of  charity  against  the  in- 
trigvics  of  interest,  and  of  regular  learning  against  licentious  usurpation  of 
medical  authority."     Pope  also  hod  a  slap  at 

Modem  pothecarics,  taught  the  art 
By  doctor's  bills  to  play  the  doctor's  part, 
Bold  in  the  practice  of  mistaken  rules. 
But,  in  spite  of  the  supjurt  of  the  men  of  letters,  the  physicians  were  in  the  end 
beaten  by  the  apothecaries,  for  a  test  case  against  an  apothecary  who  had  ex- 
ceeded hislicensc,  which  was  brought  to  trial  in  1703,  and  at  first  decided  in  the 
phj'sieians'  favor,  was  subsequently  reversed  in  a  higher  court.     After  this 
time,  the  Knglish  apothecaries  liecamc  practitioners  to  sJI  intents  and  purposes, 
anil  then  bepin  to  make  war  upon  those  of  their  number  who  did  not  come  up 
to  certain  stanilnrds  of  their  own  devising.    They  were  upheld  in  this,  as  we 
shall  see,  in  1KI5  and  until  18S6. 

In  the  seventeenth  century,  the  control  of  the  trade  routes  and 
the  drug  marts  passed  into  the  hands  of  the  Dutch  and  the  English. 

In  the  sixtei'nth  century  Holland  had  already  acquired  complete  control 
of  the  carrying  trade  between  northern  and  southern  Europe,  as  also  of  the 
sui)ply  of  timber,  tar,  and  wheat;  but  the  secret  of  the  sea  route  to  the  Kast 
Indies  had  been  iealously  guarded  by  the  Portuguese.  In  1595-6,  Jan  van 
Lin.'icholcn,  who  had  st-rved  in  the  Portuguese  Indian  fleet,  published  an  ac- 
count of  his  travels  in  the  Far  East,  which  gave  much  of  the  desired  inftKma- 
tion.  Many  brisk  sea-fights  ensued,  until  even  the  Moluccas  fell  into  the  hands 
of  Holland.  Torrents  of  blood  were  shed  for  the  "apparently  inoffensive  clove," 
which  today  is  mainly  of  value  in  seasoning  pickles  and  preserves  or  to  conceal 
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the  odor  of  a  drunkard's  breath.    As  Motley  said,  "The  world's  deetiny  seemed 

to  have  almost  become  de        '     '  "  '     '  " 

To  get  complete  control  ol 

and  introduced  the  tree  ir  .        ,  ^ 

ohze  Myrislica  fToayau,  the  source  of  nutmegs  and  n 
kernels  in  milk  of  lime  for  three  months,  to  prevent  props 
Banda  If  landa,  and  kept  the  entire  nutmeg  crop  in  stock  ax,  Amsieraam  ror 
sixteen  years  (Linton).  Tavemier  tells  how  they  monopolized  the  cinnamon 
of  Ceylon.  Tlie  English  did  not  succeed  in  gaining  a  foothold  in  the  drug  marts 
until  late,  and  for  a  long  time  their  supplies  were  obtained  by  the  capture  of 
Portuguese  and  Dutch  vessels.  The  capture  of  Ormuz  (1622)  and  the  massacre 
of  the  British  at  Amboyna  (1623),  the  subject  of  Drvden's  play,  are  features  of 
their  clash  with  the  Dutch.  Their  surest  hold  was  destined  to  be  in  the  penin- 
sula of  Hindustan.  The  British  East  India  Company  wsa  chartered  on  De- 
cember 31,  1600,  and  a  permanent  station  was  established  on  the  Malabar 
coast  in  1612.1 

The  extent  to  which  exotic  Eastern  and  American  drugs  were  introduced 
is  evidenced  in  the  remarkable  series  of  pharmacologic  tracts  published  in 
London  during  1672-95  and  attributed  in  part  to  John  Pechey  of  Gloucester- 
shire. Molucca  nuts,  ginseng,  Angola  seed,  ipecacuanha,  caamunar  root, 
hialabar  nuts,  Barbado  seeds,  Bermuda  berries,  Vanilla  beans,  salep,  Colombo 
wood,  Maldive  nuta,  limtan  nephriticum,  BkUta  bizanlina,  Bengala  beans, 
Perigua,  Mexico  seeds,  Cylonian  plant  and  caaeiny  are  among  these  simples.' 
The  supposititious  author  is  not  to  be  confused  with  John  Pechey  (1665-1716) 
of  London,  the  translator  of  Sydenham  (1696). 

The  purchasing  power  of  money  in  the  seventeenth  century  is 
said  to  have  been  some  seven  or  eight  times  what  it  is  now,  and, 
with  thie  ratio  in  mind,  we  may  gain  some  idea  of  the  compensa- 
tion and  income  of  the  physician  and  surgeon  of  the  time. 

The  salary  of  a  physician  in  ordinary  was  £100  annually,  but  Turquet  de 
Mayeme  got  £400,  with  an  annuity  of  £200  settled  upon  his  wife.  While  the 
average  fee  of  the  English  physician  was,  as  staled,  about  lOs.  (worth  about 
S35  today),  we  find  Richard  Mead  (1673-1754)  charging  a  guinea  a  little  later 
and  a  half  a  guinea  for  coffeee-house  practice.  Harvey,  who  was  not  a  successful 
practitioner,  left  an  estate  of  £20,000.  The  annual  salary  of  the  Professor  of 
Physic  in  the  University  of  Cambridge  in  1626  was  £40. 

An  old  bill  of  1665  gives  128.  as  the  tec  for  a  twenty-mile  visit;  another, 
£1,  and,  for  an  outside  visit  of  two  days'  duration,  £1  10s.  Bleeding  a  lady 
in  bed  cost  10s.,  as  against  2.  6d.  for  a  man.     A  postmortem  cost  3s.  4d,* 

Thomas  Arthur,  a  physician  of  Limerick,  Irwand,  although  prevented  by 
religious  prejudice  from  practising  among  the  wealthy,  made  an  average  in- 
come of  about  £250,  or  the  equivalent  of  about  t7000  today  (Walsh).  His  fee 
for  the  management  of  a  case  of  gonorrhea  (1619)  was  £2  in  advance,  and.  for 
a  putrid  sore  throat,  8b.  The  Profeasor  of  Physio  in  the  University  of  Cam- 
bridge got  £40  per  annum  in  1626.  In  Germany  the  tariff  was  fixed  by  the 
ordinances  of  Hesse  (1616),  Frankfort  on  the  Main  (1668),  and  Prussia  (1685). 
According  to  the  Frankfort  ordinance,  an  office  visit  was  worth  40  pfennigs 
(about  75  cents  today),  a  house  visit  1,35  marks,  ani^t  visit  1.70  marks,  and 
a  consultation  one  gold  gulden  (about  S12.50).  Foreigners  were  charged  half 
as  much  again,  and  the  wealthy  paid  what  they  Uked.  The  family  physician 
( Hauaara)  received  a  lump  sum  annually,  as  high  as  ICM)  marks  in  one  case,  for 
attendance  on  a  Bavarian  countess  (Baas).     A  city  physician  got  over  500 


» See  Index  Catalogue,  S.  G.  0.,  1.  s,,  x,  594-595. 
■See  Brit.  Med.  Jour.,  London,  1870,  ii,  169. 
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msrkii  if  he  inrpretrA  thi*  dly  phannarim;  a  court  phT^riui.  S50  mkrfc»:  ind 
a  phy>'jdan  in  ordinar}',  900  marks.  The  p«st-doctor  of  Pngae  reeq^ed  2P00 
marlLt  a  nvnith.  In  Franrr.  .S^KUin  purchawd  the  pon  of  jAyrinan  in  acdinarr 
ffini  GuitlrtiKau  for  oO.flOO  Uvnn  and  »o]d  it  for  22.000  cimmf  ( afaom  200.000 
fraoo'  in  prrMpnt  rannfyi.  while  Valot.  in  1652,  paid  Cardinal  Mazarin  30.000 
criiwjin  for  tbi>  varant  poet  of  royal  physician.  Buckle  ftatee  that  tbr  avieraar 
FrpDi^h  (iortor'H  fee  was  an  low  an  that  (rf  an  En^ish  farrier.  According  to  the 
LcTviRMii  Infirmi  'ITOOj.  cited  by  Handpisoo.  an  English  surpoD's  fee  v^  12 
pi-Dce  a  inil<?,  10  icroatp  for  bonc-ttettinir.  a  fihilUng  for  blood-letting,  and  £5  far 
amputation;  a  licnued  ph>'sician  got  a  noble  or  aned  (&.  Sd.j.  a]tboii|A  far 
niiilht  lirmaiid  10.  a  tcraduate  in  physic  IOh.,  though  they  commonly  demandnl 
Vy  Ricliard  WLseman  (jot  £150  aii  nurgeon  in  ordinary-  in  1661,  and  de 
(.'hoqucux  £S0  in  1<V15.  The  mcHieval  custom  of  paying  a  life  annuitT  for  a 
Huccrw-fiil  op<-r»li'in  was  still  in  voftuf.  Wuvman  records  an  annuity  "of  £30 
piT  annum  from  one  patient  iPoweri.  Accordinjc  to  the  Frankfort ' tariff  irf 
ItHK.  a  Orman  barber  surfceon  got  10)  marks  for  wtting  a  broken  arxo  (20) 
markH,  if  two  bonnt  were  broken).  30.S5  marks  for  a  dislocation  of  the  elbow- 
■»  kncp-joinl.  or  half  a«  much  if  the  retnilt  was  poor.  A  furgeon  char;ged  31 
markH  for  amputating  an  arm.  41  marb>  for  a  leg.  .^I  marks  for  a  lithotomy,  or 
half  price  if  Ihe  patient  dini.  Herniotomy  was  rated  at  SI  marks,  and  catai«ct 
operation  17  mark.s  for  one  eye,  or  25  marks  for  both,  .\ccanling  to  Baas's 
tabulation  of  the  pay  of  army  furgeons  in  Mark  Brandenburg,  a  company 
mofffm  Rot|f^ut  11  to  15  mark."  monthly  in  the  infantrj-,  and  m  the  cavalrv 
11.40  markH  in  IKIO.  and  27  in  l&i>5.  A  regimental  sui^eon  got  30  marks  in 
l(i:iS,  15  markM  in  1K39,  27  marks  in  ll>55,  and  52  SO  marks  in  16S5.  During 
I6i{5-K.5  the  surgeon  of  the  exiled  French  mowquetaires  got  90  marks  monthlv. 
"Hie  pay  of  a  Saxon  FeldHchecrer  in  1613  was  33  marks  a  month.  It  is  interest- 
ing to  note  that,  during  the  Thirty  Years'  War.  and  after,  the  Feldscheetet 
was  at  once  regimental  surgeon,  barber,  and  standard-bearer  (Fakarick*-).  In 
tjigland.  under  the  Commonwealth  in  1650,  army  sui^eons  at  Ihe  northern 
poHts  Rot  6h.  Sii.  otr  ilirtn  and  £15  for  horses  and  medicine  chests,  if  mounted. 
An  Knxlirth  naval  sunceon  got  £8  Is.  for  one  hundred  and  sexenty-five  day*" 
wrviceM  in  1553  and  £16  14s,  for  fifty-one  days'  services  in  1654. 

'Vhf  admin  Lit  ration  of  military  medicine  during!  the  seventeenth  century 
was  a  continuation  of  the  methods  established  at  the  sii^te  of  Met!  (1552). 
Fielil  nuflieal  officrra  imnlici  puri)  were  scarce.  The  armies  of  Gustavus 
Adolphuri  harl  apparently  no  regular  regimental  or  company  surgeons,  but  he 
lirohibited  pilhw,  devoting  loot<d  goods  to  "the  next  hospital,"  and  the 
enemy's  woundnl  were  collected  and  sent  to  city  hospitals.  In  the  French 
and  I'^fd'xli  amijiv  regimentul  hospitals  and  company  infirmaries  were  the 
Vf^ie.  Itichelieu  established  the  first  stationary  (base)  hospital  under  a 
rhiTvrgirTi-maioT  at  I'ifaierol,  70  tiiili^  from  the  front,  in  1630.  In  1666,  the 
engineer  Vauban  th-signated  places  for  hospitals  in  all  the  captured  towns 
fortifietl  by  liini.  A  retreat  for  sutwrannuated  sohliers  was  established  at 
IlfTcfonl  by  Sir  Thoma.s  Coningsby  in  1614,  and  the  Ini-alideit  (Paris)  was 
finally  oi>en(-d  in  IfiTfl.  Pernmnent  general  hospitals  for  soldiers  were  opened 
at  Chelsea  (Knglan<l),  in  irt82,  at  Kilmainham  (Irehind)  in  1693,  and  the 
Hailor's  hospital  at  (Ireenwich  in  1695.  The  medical  |)ersonnel  of  the  period 
was  of  a  higher  iinlcr,  including  such  men  as  Harvey,  Wiseman,  Genema. 
I*iirruann  and  Mindi-n-r.  In  Ihe  armies  of  Ihe  Elector  of  Brandcnbui^,  each 
regiment  had  a  staff  physician  and  a  field  liaiixT,  and  in  16S3.  the  Saxon  army 
acrguireil  a  chief  sui^-on  on  the  staff  of  lh<-  general,  with  field  barber  and  field 
aiNitlx-niry,  all  with  the  rank  of  ensign.  At  thi'  siege  of  Rochelle  (1627), 
Iuch<-lieu  HfMigned  n  pcntonnel  of  civilian  assistants  (usually  Jesuits  ana 
cfHiks)  to  the  field  hosjiitals,  and  provirle<l  for  a  crude  ambulanc«  personnel  in 


'  So'  A.  Kiihlcr:  An-h.  f.  klin.  Chir.,  licrl.,  1914,  cv,  780-7S3. 

'C.  1,.  Ileizmann:   Ann.  Mwl.  History,  N.  Y.,  1917-lS,  i,  2S7-294. 
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The  old-time  etrife  Eind  rivalry  which,  aa  we  have  seen,  had 
always  existed  between  the  physicians,  surgeons,  and  barbers,  con- 
tinued with  unabated  fervor  in  the  seventeenth  century.  After  the 
incorporation  of  the  English  barbers  and  surgeons  in  one  company 
in  1540,  the  former  continued  to  be  a  thorn  in  the  aide  of  the  latter, 
and  the  surgeons  did  not  succeed  in  getting  rid  of  them  until  1745. 
Meanwhile,  this  united  Company  of  Barber  Surijeons  were  per- 
mitted to  have  public  diflsections  in  their  own  hall,  but  nowhere 
else,  and  the  cause  of  their  education  wa^  further  advanced  by  the 
Arris  (1643)  and  G&le  (1698)  foundations  for  public  dissections  and 
lectures.  In  Prance,  the  medical  profession  had  consisted  for  cen- 
turies of  an  aristocracy  of  physicians,  a  petite  bourgeoime  of  clerical 
barber-surgeons,  and  a  proletariate  of  laic  barbers  or  outcast  sur- 
geon.s  (baTbiionsorea),  all  hating  and  despising  one  another  and  ad- 
hering to  r^d  caste  distinctions.  When,  after  the  foundation  of 
the  College  de  St.  C6me,  the  sui^eon  was  in  a  manner  assimilated 
to  the  status  of  the  physician,  he  began  to  put  on  airs  like  the  latter, 
wearing  the  square  cap  and  long  robe,  substituting  the  device  of 
three  boxes  of  ointment  upon  his  guild-banner  for  the  traditional 
three  basins,  arrogating  to  himself  the  right  to  examine  the  barbers, 
and  insisting  that  his  apprentices  be  "grammarian-clerks."  By 
the  seventeenth  century,  the  physician  had  become  a  sterile  pedant 
and  coxcomb,  red-heeled,  long-robed,  big-wi^ed,  square-bonneted, 
pompous  and  disdainful  in  manner,  making  a  vain  parade  of  his 
Latin,  and,  instead  of  studying  and  caring  for  his  patients,  tried 
to  overawe  them  by  long  tirades  of  technical  drivel,  which  only  con- 
cealed his  ignorance  of  what  he  supposed  to  be  their  diseases. 
Among  themselves,  the  physicians  were  narrowly  jealous  of  their 
rights  and  privileges,  regarding  their  fraternity  as  a  closed  cor- 
poration, yet  eternally  wrangling  about  fantastic  theories  of  dis- 
ease and  current  modes  of  treatment.  The  lay  barber,  although 
an  outcast  and  an  outlaw,  was,  in  some  respects,  the  most  worthy 
of  all  three,  since  he  was  driven  to  study  nature  at  first  hand.  He 
showed  little  submission  or  respect  toward  his  rivals,  and  out  of 
his  clan  had  come  Franco  and  Par^.  Thus,  while  the  barbers  were 
crowding  the  surgeons  who,  in  servile  imitation  of  the  physicians, 
had  formed  a  syndicate  against  them,  the  physicians  themselves 
maintained  a  supercilious,  Malvobo-like  attitude  toward  both. 
Physicians,  as  Forgue  says,'  would  sometimes  join  with  the  bar- 
bers in  an  aristocrat-socialist  combine  against  the  surgeons,  al- 
though sometimes  favoring  the  surgeons'  vows  of  precedence  over 

'E.F(Kgue:  MontpeUiermfd.,  1911,  xxzii,  601;  xxxiii,  8. 
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the  barben,  while  barbers  aad  surgeons  would  agiUD  aolidtfr  as  a 
unit  af^inRt  the  doctors.  The  Fesult  of  all  this  intrigue  and  tunooil 
wan  that  the  barbers  finally  carae  into  tfaeir  own  through  the  rc^-al 
decree  of  1660,  which  unified  bari)ers  and  surgeons  in  one  guild, 
but  othenv'Lse  reduced  them  to  the  humblest  status  and  drew  down 
upon  them  the  centupled  wTath  of  the  ph^'sicians.  The  curious 
isolation  and  nterile  inefficiency  of  the  French  internists  c4  the 
seventeenth  century  are  strikii^y  revealed  in  the  letters  of  Goy 
Patin  (16<H-72),  Dean  of  the  Paris  Faculty,  who  r^arded  the 
sunEeons  as  mere  "booted  lackeys  ...  a  race  of  evil,  ex- 
travagant coxcombs  who  wear  mustaches  and  flourish  razors." 
In  1G86,  however,  an  event  occurred  which  Michelet  has  deemed 
"more  important  than  the  work  of  Par^."  Louis  XIV  suffered, 
it  seems,  from  a  fistula  in  ano,  which,  after  remaining  obdurate  to 
the  exhibition  of  all  manner  of  ointments  and  embrocations,  was 
successfully  healed  by  operation  at  the  hands  of  the  royal  surgeon, 
F^'-lix.  The  latter  received  for  his  trouble  a  farm,  300,000  livres, 
three  times  more  than  the  honorarium  of  the  royal  physician,  and 
was  ennobled,  l>ecoming  the  Seigneur  de  Stains.  F41ix  was  suc- 
ceeded by  Mareschal,  and  to  Mareschal  is  due  the  elevation  of  the 
French  surgeon's  social  condition  in  the  eighteenth  century.  Louis 
XIV  influenced  French  medicine  in  three  curious  ways:  His  attack 
of  typhoid  fever  (1657)  gave  an  immense  v(^e  to  the  use  of  anti- 
mony; his  anal  fistula  (1686)  brought  about  the  rehabilitation  of 
French  surgery;  and  the  fact  that  his  mistress  was  attended  by 
Clement,  the  royal  accoucheur,  in  1663,  did  much  to  further  the 
cause  of  male  midwifery.' 

The  best  sidelight  on  the  pedantic  formalism  and  complacent 
ineptitude  of  the  French  internist  of  the  period  is  afforded  in  the 
pensive  mockery  of  MoUere  (1622-73).  The  great  dramatist  had 
no  use  whatever  for  the  medical  profession,  whose  ridiculous  side 
early  excited  hia  derision  and  against  whom  he  seems  to  have 
cherished  a  lasting  grudge,  partly  because  of  their  inability  to  do 
anything  for  his  own  malady  (consumption),  and  partly  because  he 
believed  that  they  had  killed  his  only  son  and  one  of  his  bosom 
friends  with  their  eternal  antimony.  No  less  than  five  of  his 
printed  comedies  altound  in  pungent  raillery  and  light-barbed  sar- 
casm, directed  with  unerring  skill  against  the  tribe  of  doctors. 

Tlic  tcndpncv  is  exhihitral  in  his  very  carlieat  farces,  such  as  Le  Dodevr 
AmouTeux,  Ijcs  TraiK  Docleiirs  Rivaux,  La  Jalousie  de  BarbomUe,  Le  Midedn 
Volant.  In  Le  MMecin  Volniil,  Sganarpllo,  the  valet,  cleverly  roiinics  the  ped- 
antries of  the  Paris  Karulty.     In  L' Amour  MMcdn  we  have  an  inimitable 

■'  His  (intinnry  phvsifiians  were  d'Aquin,  a  rreature  of  Mme.  de  Montetipan, 
and  Faf(im,  who  displaced  the  latter  nl  the  instance  of  Mme.  de  Maintenon. 
ticc  P.  Elijy:  Fagon,  Archi&tre  du  Orand  Koi,  Puria  diss.,  1918,  No.  72. 
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burlraque  of  profeeaional  conaultationa  and  discusttiona  amnn^c  five  physicians 
of  different  types,  one  of  the  points  brought  out  being  the  relative  merits  of 
the  old-raehioned  Epificopal  mule  and  the  new-fangled  horse  as  a  means  of 
transportation.  In  the  second  act  a  stroUin);  drug-vendor  chants  the  virtues  of 
the  popular  opiate,  oTvi4tan.  In  Le  Midecin  Malgrt  Lui,  Sganarelle  is  again 
improflsed,  by  dint  of  drubbing,  into  playing  the  part  of  doctor,  and,  having  a 
glib  tongue,  acquits  himself  exceeding  well.  In  Mmmeiir  de  Porceauffnae,  two 
phy.sicians,  who  have  been  bribed  to  pronounce  the  latter  insane,  hold  a  solemn 
consultation  de  htnalico  inquirendo  over  the  pursy  provincial,  and  their  long 
scholastic  tirades  seem  exactly  in  the  spirit  of  the  times.  But  the  height  of 
medical  satire  in  Molifire  is  achieved  in  his  last  great  work,  Le  Malade  Imagin- 
oire,  of  which  the  central  figure,  Argan,  the  hypochondriac,  forever  drugging 
his  imaginary  ailmenta,  is  of  the  type  portrayed  by  Butler  in  The  Medicine 
Taker.  The  first  act  discloses  Argan  grumbling  over  his  apothecary's  accounts, 
the  principal  sources  of  medical  revenue  in  those  days.  In  order  to  have  a 
physician  at  beck  and  call  about  his  household,  he  is  desirous  of  marrying  his 
daughter,  AngSlique,  to  Thomas  Diafoirus,  a  dense  young  medical  graduate 
who  is  a  good  match,  as  matches  go,  but  by  no  means  the  jfoung  lady^  choice. 
To  outwit  this  design,  Toinette,  the  maid,  disguises  as  a  doctor,  and  through  a 
clever  stratagem  succeeds  in  making  Argan  relent  his  purpose,  as  well  as  in 
restoring  him  to  health  and  aanity.  In  the  meantime,  however,  he  is  fairly 
bullied  off  the  stage  by  M.  Purgon,  an  irate  member  of  the  Faculty,  who  ter- 
rorises  him  with  the  prospect  of  bradypepeia,  dyspepsia,  apepsia.  lientery, 
dj-sentery,  dropsy,  and  general  decline.  The  doctors  defeated,  the  intrigue 
is  resolved  by  persuading  Argan  to  become  a  physician  himself.  Then  follows 
what  is  perhaps  the  choicest  tit  of  medical  satire  ever  penned,  the  intermezzo- 
ballet,  a  joyous  burlcsgue  of  those  ceremonies  of  medical  graduation  which 
John  Locke  described  m  his  French  diary.  The  French  routine  of  medical 
examination  and  graduation  in  this  period  was  portentous  in  length  and  pomp, 
and  our  description  is  taken  from  the  admirable  accoimt  by  Maurice  Ray- 
naud.' The  unfortunate  candidate,  drilled  almost  to  extinction  in  the  scho- 
lastic r^me  of  the  "naturals,"  anatomy  and  physiology,  the  "non-naturals," 
hygiene  and  dietetics,  and  the  "contra-naturals,  pathology  and  therapeutics, 
without  any  bedside  teaching  whatever,  was  put  through  hie  paces  every  two 

CITS  by  a  long  string  of  examinations  and  argtmientation  of  theses  which 
ted  a  week.  The  latter  diBputations  usually  began  at  5  or  6  a,  m.,  lasting 
until  mid-day,  anil  woe  to  the  luckless  candidate  who  could  not  cope  with  the 
fire  of  absurd  questions  which  were  rained  upon  him.  If  he  came  through  all 
this  successfully  and  his  name  was  one  of  those  drawn  by  lot  from  the  fateful 
um,  he  became  a  Ucentiate  for  graduation.  Hereupon  the  licentiates  and 
bachelors  proceeded  in  solemn  array  to  request  the  presence  of  all  prominent 
and  influential  personages  at  the  graduation  ceremonies,  the  special  feature  of 
which  was  the  Dean,  the  paranymph  of  the  old  Greek  marriage  ritu^,  who 
inducted  the  newly  fledged  licentiate  into  a  sort  of  mystic  union  with  the 
Faculty.  At  5  in  the  morning  of  the  momentous  day,  a  preparatory  sessioa 
was  held  to  determine  questions  of  precedence,  which  were  again  decided  by 
the  um.  At  10,  the  hall  was  opened  to  visitors,  the  lists  were  proclaimed,  and 
the  euccessful  candidates  fell  upon  their  knees  to  receive  the  apostolic  bene- 
diction. The  chancellor  then  proposed  a  question  of  religious  or  hterary  char- 
acter to  the  candidate,  which  the  latter  immediately  took  up.  This  completed, 
the  assembly  proceeded  in  a  body  to  the  cathedral  to  thank  the  Holy  Virgin  for 
her  good  offices.  Hen  followed,  after  an  interval  of  six  weeks  or  longer,  the 
doctorate,  the  object  of  which  was  to  induct  the  candidate  into  the  sanctuary 
of  the  Faculty,  as  the  licentiate  had  introduced  him  to  the  pubhc.  After  a 
close  inquiry  into  his  moral  character  the  CBndidBt«  was  first  admitted  to  the 
VaperU,  wtiich  consisted  in  a  solemn,  intimate  presidential  discourse  on  the 

'  M.  Raynaud:  La  m^ecine  au  temps  de  Moli^,  Paris,  1862.  Even  in 
the  fifteenth  century,  it  was  customary  for  the  regents  of  the  Peris  Faculty  to 
have  the  recreation  of  a  midwinter  visit  to  the  pubUc  baths,  followed  by  a  sup- 
per, all  at  the  expense  of  the  bachelors.  (E.  Wickeraheimer:  Gazette  des  eaux, 
Pans,  1914,  Ivii,  751.) 
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dig:nity  and  importance  of  the  medico)  profeBsion,  followed  by  the 
of  another  theeia,  with  speeches.  Academic  fuU-drees  visits  to  the  rnente  of 
the  Faculty  occupied  the  next  few  days.  On  the  final  day  the  c&odid&te  wu 
sworn  to  the  three  articles  of  medical  faith,  vie.,  to  obey  all  laws  and  ofaecm 
all  prescribed  customs  of  the  Faculty,  to  attend  the  mass  for  deceased  phy»- 
cians  following  St.  Luke's  Day,  and  to  be  unsparing  in  warfare  against  all  iluet 
practitioners,  llie  candidate  having  taken  oath  to  this  in  the  single  wnd, 
JuTo,  the  President  (Pnesea)  placed  the  square  bonnet  upon  his  h^td,  afl» 
makinK  the  sign  of  the  cross  with  the  latter,  and,  with  the  adnunistration  of  a 
slight  tap  or  accolade,  the  doctor  in  embryo  was  bom  into  the  world.  He  im- 
mwiiatcly  entered  into  his  rights  and  privileges  by  proposing  a  thesis  to  be  dis- 
cussed by  one  of  the  physicians  present,  after  which  he  delivered  a  florid,  per- 
functory discourse  of  thanks  and  praise.  On  the  St.  Martin's  day  foUowmg, 
he  presided  at  the  acle  paalUiaire,  a  general  discussion  of  a  thesis  of  his  own 
choosing,  and  on  the  following  day  his  name  was  inscribed  on  the  roisters  as  i 
junior  for  the  next  ten  years.'  This  lengthy  ceremony,  which  was  set  off 
everywhere  by  innumerable  dinners,  suppers,  and  banouets  of  old-time  dimen- 
sions, forms  the  substance  of  Mohire's  immortal  ballet.  At  the  start,  the 
Pneses  burlesques,  in  mock  Latin,  the  solemn  discourse  of  the  Veapene.  The 
first  doctor  then  propounds  the  nice  question :  Why  does  opium  produce  sle^T 
To  which  the  candiaate  replies 


to  be  greeted  by  the  obligato  chorus: 

Bene,  bene,  bene,  bene  respondere, 

Dignus,  dignus  est  intrare 

In  nostro  docto  corpore. 
The  candidate  is  then  plied  with  questions  as  to  his  probable  line  of  tre&tment 
in  n.tt  ring  of  diseases,  for  each  of  which  he  advances  the  incontestable  merits  of 
the  clyster,  the  lancet,  and  the  purge — 

Clysterium  donare, 
P(»(tea  seignare 
Ensuila  purgarc, 
followed  by  the  constantly  reiterated  "Bene,  bene."    The  famous  Juro  is  then 
administered,  and  after  the  Prasses  has  conferred  the  bonnet,  the  candidate 
delivers  a  flowery  discourse,  full  of  servile  praises  of  his  benefactorfi.    The  ballet 
rIoKes  with  festal  dances  and  cheers,  the  physicians,  surgeons,  and  apothecaries 
filing  oTit  solemnly  at  the  end. 

The  Rood-humorpd  character  of  Molifere's  satire,  and  the  ap- 
parent indifference  with  which  it  was  received  by  the  medical  pro- 
fesisirin  of  his  time  and  country,  indicate  that  there  was  plenty  of 
human  naturp  in  the  French  physician  of  the  seventeenth  century-, 
in  spito  of  his  innocuous  pedantry  anti  sterile  fanaticism.  Across 
the  Pyrenees  we  find  the  same  conditions,  if  we  may  trust  the 
Hjtanish  romances  of  the  picarenco  type,  and  the  medical  scenes  in 
I>e  Sage's  Gil  Bias,  which,  although  published  in  1715,  is  pure 
seventeenth  century  in  its  characters  and  local  color.  The  droll 
consultation  in  the  third  chapter  of  its  fourth  twwk,  in  which  Doc- 
tors Andros  and  Oquetos  agree  that  the  trouble  in  Don  Vincent's 

'  These  data  have  been  taken  from  Miiiirice  Unviiuud's  delightful  study, 
Iji  mrdtriw  an  Irmps  de  Molihr,  Paris,  1H«2,  Frank  Baker,  on  The  Faculty 
of  Paris  in  the  Seventeenth  Century,  New  York  Med.  Jour.,  1913,  xcviii, 
pp.  Il.'>-121,  gives  an  attractive  jiren^ntation  of  the  subject  in  English. 
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case  is  "a  mutiny  of  the  humors,"  is  fairly  typical,  the  patient 
losing  his  life  throi^h  the  consequences  of  their  dispute  whether 
the  Hippocratic  expression  opj-at/io^  meant  a  fermentation  or  a 
concoction  of  these  humors.  Then  there  is  the  slap  at  the  "fellows 
in  this  town  calling  themselves  physicians,  who  drag  their  d^raded 
persons  at  the  Cumis  Triumphalis  Antimonii,  or  .  .  .  Cart's 
Tail  of  Antimony,  apostates  from  the  faith  of  Paracelsus,  idolaters 
of  filthy  kermes";  and  the  side-light  on  the  use  of  the  seton  af- 
forded in  the  case  of  Dame  Jacinta:   "Though  a  httle  stricken  in 


Blood-letting 


intw-nth  century.    {From  Malfi'e  H  Barbiere,  1826.) 


years,"  she  cherished  her  bloom  by  depletions  and  "doses  of  all 
powerful  jelly  .  .  ,"  but  "what  perhaps  contributed  most  to 
the  freshness  of  this  everlasting  flower  was  an  issue  in  each  leg,  of 
which  I  should  never  have  known  but  for  that  blab  Inesilla."  But 
the  medical  interest  of  Gil  Bias  centers  in  the  figure  of  Dr.  San- 
grado,  "the  tall,  withered,  wan  executioner  of  the  sisters  three," 
whose  name  has,  in  fact,  become  a  symbol  for  the  kind  of  intensive 
blood-letting  which  was  rife  in  the  seventeenth  century.  San- 
grado's  procedure  of  reducing  the  old  canon  to  death'%  door  in  less 
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than  two  days  by  drawing  ofT  18  good  ponii^ers  of  blood,  with 
abundant  drenches  of  warm  water,  may  be  paralleled  by  the  actual 
experiences  cited  by  Guy  Fatin,  who  bled  his  wife  12  times  for  a 
fluxion  in  the  chest,  his  son  20  times  for  a  continued  fever,  himself 
7  times  for  a  cold  in  the  head,  while  his  friends,  M.  Mantel  and  M. 
Cousinot,  bled  36  and  64  times  in  a  fever  and  a  rheumatism  re- 
spectively. It  is  now  known  that  the  rationale  of  this  extrsordi- 
narj-  therapy  (in  able-bodied  people)  lay  in  the  copious  drafts  of 
water  which  were  given  with  it,  acting  as  a  kind  of  blood-washing 
in  the  evacuation  of  peccant  humors.  In  Italy,  where  the  func- 
tions of  the  physician  and  surgeon  had  never  been  entirely  sepa- 
rated, intensive  blood-letting  had  continued  in  v<^e  since  the  days 
of  Botallo.  The  technic  of  the  practice  had  become  highly  spe- 
cialized, as  we  see  in  the  handsome  copper-plates  of  such  books  as 
Malfi's  II  Barbiere  (1626).  Costly  bleeding-classes  of  Venetian 
type  were  handed  down  in  families  as  heirlooms.  In  Gemoany, 
perhaps  for  some  temperamental  reason,  the  degree  of  blood-letting 
seems  to  have  been  less  intense,'  although  the  practice  was  others 
wise  frequent  enoi^h,  being  a  common  detail  in  the  numerous 
pictures  of  bathing  scenes.  At  these  bathing  resorts  it  was  re- 
quu^d  to  spend  one  hundred  and  twenty-four  hours  in  the  water  as 
a  cure,  with  frequent  cupping  and  venesection,  set  off  by  the  con- 
sumption of  enormous  quantities  of  food.  Inunorality  was  fre- 
quent, and  the  bath-keeper,  plying  his  trade  as  a  minor  surgeon, 
is  an  index  of  the  low  status  of  the  art  in  the  Germanic  countries, 
where  Fabry  of  Hilden  was  almost  the  only  educated  surgeon. 
The  German  barbers  were  permitted  to  let  blood,  set  broken  bonea, 
treat  wounds  and  syphilis,  but  were  not  allowed  to  purge.  Some 
of  them  went  on  voyages  to  the  East  Indies,  or  on  whaling  expedi- 
tions to  Greenland,  to  learn  what  they  could.  During  the  Thirty 
Years'  War  and  after,  many  doctors  and  drug-sellers  in  the  Ger- 
manic countries  were  vagrants.*  Toward  the  end  of  the  century 
we  find  another  queer  substitute  for  the  surgeon  proper,  namely, 
the  headsman  or  executioner.  That  the  ceremonies  of  medical 
graduation  in  seventeenth  eenturj-  Germany  were  as  long  and  as 
expensive  as  those  ridiculed  by  Moli6re  is  evidenced  by  an  edict  of 
the  Elector  of  Bradenburg  (1683),  in  which,  to  save  the  students' 
purses,  banqueting  was  cut  down  to  a  single  supper,  Umited  to  ten 
courses.  "Ladies"  and  confectionery  were  excluded.  In  the  case 
of  needy  students,  the  sumptuary  features  could  be  limited  to  the 
simple  announcement  of  the  candidate's  graduation  in  the  audi- 
torium (at  half  price),  the  distribution  of  gloves  and  the  convivium 

1  On  thia  pi)iiit,  sot  Franrp  iiiM.,  P-iris,  1912,  lix,  3fi5. 

» Soc  C.  Stichler;  Arch.  f.  Gcsch.  d.  Mi-d.,  Leipz.,  1908-9,  ii,  285-300. 
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being  omitted,  unless  the  student  saw  fit  to  invite  a  few  professors 
to  a  modest  repast,  at  discretion  (Baas).  Although  medical  stu- 
dents have  always  borne  a  hard  reputation  for  pranks  and  horse- 
play, the  social  customs  of  the  German  students,  their  hazing  and 
"pennalism,"  were  coarse  and  barbaric  beyond  behcf.  As  in 
France,  the  junior  student  was  a  mere  bee  jaune,  that  is,  a  novice 
or  aspirant,  and  treated  as  such.  The  lower  strata  of  the  pro- 
fession were  made  up  of  all  sorts  of  strolling  quacks — tooth- 
drawers,  uroscopists,  ma^cians,  rope-dancers,  chiropodists,  crystal- 
gazers — who  were  also  common  in  the  Low  Countries,  and  a 
favorite  theme  of  the  Dutch  and  Flemish  artists.  Of  the  many 
pictures  of  vagabond  dentists,  the  best  are  the  spirited  canvases  of 
the  Flemish  artist  Theodore  Rombouts  in  the  Prado  at  Madrid, 
and,  among  the  Dutchmen,  those  of  Gerard  Honthorst  (Dresden 
Gallery),  Gerard  Dou  (Louvre,  Dresden,  and  Schwerin  Galleries), 
Adriaen  Brouwer  (Cassel  Museum  and  Lichten8t«in  Gallery, 
Vienna),  and  the  younger  Teniers  (Cassel  and  Dresden).  All 
these  tJMth-drawers  have  costumes  evidently  designed  to  make  the 
bravest  showing  consistent  with  their  means,  some  of  them  highly 
fantastic,  with  fur-trimmed  robes  and  Oriental  turbans.  The 
current  methods  of  venesection  are  well  represented  by  the  younger 
Teniers  (Mus^  du  Draguignan),  Frans  van  Mieris  (Vienna),  in 
the  fainting  woman  by  Eylon  van  der  Neer,  and  in  the  Death  of 
Seneca  by  Rubens,  both  in  the  Old  Pinakothek  at  Munich.  The 
pedicurists,  or  com-cuttera,  were  a  favorite  subject  of  such  men  as 
David  Teniers,  Jr.  (Cassel,  Budapest,  Madrid),  and  Adriaen 
Brouwer  (Pinakothek,  Prado,  Schonlxim  Gallery,  Vienna).  Vene- 
section in  the  forehead  and  the  fastening  of  a  seton  in  the  arm  or 
the  back  are  favorite  subjects  of  Adriaen  Brouwer.  The  strangest 
of  the  Low  Country  itinerants  were  the  quacks  who  pretended  to 
cut  stones  from  the  head  for  the  relief  of  insanity,  idiocy,  or  other 
mental  disorders.  In  the  sixteenth  and  seventeenth  centuries  it 
was  a  common  byword  to  describe  a  person  mentally  unbalanced 
as  having  "a  stone  in  his  head."  The  therapeutic  imposture  con- 
sisted in  making  a  superficial  incision  in  the  scalp,  and  palming  a 
stone  or  stones,  which  were  cast  into  a  convenient  basket  at  stated 
intervals  during  the  patient's  struggles.  The  trick  seems  to  have 
been  a  very  old  one,  and  some  of  its  representations  in  art,  such  aa 
those  of  van  Bosch  in  Amsterdam,  Jan  Sanders  in  the  Prado,  or 
the  etching  of  Pieter  Breughel,  Sr.,  in  the  Amsterdam  Cabinet, 
go  back  to  the  fifteenth  and  sixteenth  centuries.  The  most  comic 
specimens  of  seventeenth  century  work  in  this  field  are  the  stone- 
drawers  of  Frans  Hals,  Jr.,  and  Jan  Steen  in  the  Musfe  Boijmans 
at  Rotterdam.  The  latter  represents  a  quack  incising  the  occipital 
r^on  of  a  screaming  fool  who  is  tied  in  a  chair,  while  an  old  woman 
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holds  the  pail  into  which  a  giggling  lad  in  the  rear  tosaee  the  sup- 
posititious stones,  one  by  one.  A  red  chalk  drawing  of  the  younger 
Teniers  shows  a  quack,  with  feathered  turban  and  sword,  open- 
ing the  head  of  a  stoical  patient,  who  sita  with  folded  arms  mi 
compressed  lips.  Physicians  of  a  higher  grade  are  to  be  seen  in  the 
many  Dutch  pictures  of  water-casting.  Uroscopy  is  a  feature  of 
nearly  all  the  Dutch  pictures  of  the  doctor's  visit  and  was  some- 
times employed  even  in  the  diagnosis  of  chastity.  A  solemn  con- 
sideration of  the  appearance  of  the  patient's  urine  seems  to  have 


been  the  favorite  procedure  in  cases  of  the  so-called  minne  pyn  or** 
mal  d'amour,  that  is,  the  chlorosis  of  love-sick  youn;;  women.  To 
this  theme  Jan  Steen  devoted  no  less  than  nine  canvases,  Frans 
van  Miens,  four,  and  Gahricl  Metsu,  two.  In  these  pictures,  the 
fur-trimmed  jackets  and  rich  gowns  of  the  women  indicate  the 
wealthier  class,  the  attending  physicians  being  correspondingly 
dressed  in  black  velvet  robes  or  doublet  and  hose,  with  flat  bonnets 
or  bell-crowned  hats,  according  to  their  social  or  religious  afiilia- 
tions.    The  representation  of  the  pallor  and  feverish  discontent  ot 
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the  greensick,  lovelorn  maidens  is  very  life-like,  particularly  in  the 
fine  canvas  of  Gabriel  Metsu  in  the  Preyer  Collection  at  Vienna. 
The  dou  of  this  group  of  paintings  is  undoubtedly  the  Mai  d' Amour 
of  Gerard  Dou  (Buckingham  Palace),  a  charming  picture,  repre- 
senting a  handsome  young  doctor,  in  fur-trimmed  pelisse  and  fur 
cap,  earnestly  scanning  a  urine  fiask,  while  he  feels  the  pulse  of  a 
pretty  meisje,  whose  upturned  face  reveals  the  all-important  fact 
that  her  interest  in  his  personality  is  in  excess  of  her  confidence  in 
his  professional  Bkill.> 

The  seventeenth  century  marks  the  rude  beginnings  of  two  new 
phases  of  national  medicine — ^the  Russian  and  the  American, 

In  the  fifteenth  century  Ivan  III  (1468-1505),  the  first  Russian 
ruler  to  bear  the  title  of  Czar,  invited  foreign  physicians  to  settle 
in  Moscow,  with  the  not  very  alluring  prospect  of  having  their 
throats  cut  if  they  failed  to  cure.  Under  the  reign  of  Ivan  IV 
(1533-84),  called  the  Terrible,  many  English  physicians  came  to 
Moscow  by  invitation  and  some  of  these  also  acted  as  ambassadors 
or  diplomatists.  One  of  them  founded  an  Apteka,  or  drug-store, 
in  1581.  Under  the  Romanoff  dynasty  (1613-45),  there  was  a 
great  influx  of  adventurpus  foreigners  which,  through  the  encour- 
agement of  Peter  the  Great  and  Catherine,  continued  well  into  the 
eighteenth  century.  These  undoubtedly  did  a  great  deal  to  stimu- 
late an  interest  in  medicine,  although,  like  the  Greeks  in  Rome, 
they  were  eyed  with  suspicion  by  the  natives,  who  were  always 
ready  to  sack  their  houses  in  popular  uprisings.  Upon  their 
arrival,  the  foreign  physicians  took  an  oath  of  ofBce,  pledging  them- 
selves not  to  use  poisonous  drugs,  and,  after  an  audience  with  the 
Czar,  were  loaded  with  rich  presents,  money,  provender,  horses, 
and  sometimes  even  acquired  an  estate  of  from  30  to  40  "souls." 
The  first  native  Russian  physician  was  Peter  V.  Postnikoff,  who  was 
sent  to  Italy  to  study  medicine  by  Czar  Peter  and  graduated  at 
Padua  in  1694.*  The  Russian  therapeutic  superstitions  of  the  time 
were  identical  with  those  we  have  found  in  other  countries.  There 
was  the  same  elaborated  polypharmacy,  including  extracts  made 
from  insects  and  parts  of  animals,  and  not  even  the  critique  of 
Ambroise  Par6  had  dispelled  the  belief  in  the  efficacy  of  the  uni- 
corn's horn,  for  three  specimens  of  which  100,000  roubles  ($30,000) 
were  offered  in  1655.  Drugs  were,  however,  imported  from  Ger- 
many and  Holland,  botanic  gardens  were  started,  and,  in  1671, 
a  brief  account  of  native  Russian  simples  was  drawn  up,  "a  sort 
of  miniature  Siberian  pharmacopoeia,"  based  upon  information 

'  For  a  fuller  account  of  all  these  pictures,  with  reproductions,  see  Eugen 
HoU&nder,  "Die  Medizin  in  der  klassischen  Mtilerei,"  Stuttgart,  1903. 
•  L.  Stieda:  Janus,  Ainst.,  1903,  viii,  178-189. 
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gathered  from  the  peasants  by  the  Siberian  wyevods,  or  militair 
governors.  Under  the  Romanoffs  a  Ministry  of  Medical  A£Fairs 
was  founded,  also  a  central  store  (Apteka)  for  the  distribution  of 
drugs  to  the  followers  of  the  Mc»gow  court,  A  later  Apteka,  (rf 
larger  scope,  which  dispensed  drugs  to  soldiers  and  civilians  and 
looked  after  the  prevention  of  infectious  diseases,  was  the  nucleus 
of  the  above-mentioned  Aptekarski  Prikaz  (Ministry  of  Medical 
Affairs),  the  startii^-point  of  the  patriarchal  public  health  aervioe 
of  Russia.' 

Among  the  foreign  physicians  who  visited  Russia  was  John 
Tradescant,  a  Fleming,  who  journeyed  to  Archangel  with  Sir 
Dudley  Digges  in  1618,  and  made  a  unique  collection  of  natural 
history  specimens,  coins,  medals,  and  other  objects  of  virtu,  which 
became  in  time  the  present  Ashmolean  Museum  at  Oxford. 

The  new-world  settlements  of  Jamestown,  Virginia,  in  1607, 
Plymouth  Colony  in  1620,  and  the  New  Netherlands  in  1623. 
naturally  drew  to  them  a  number  of  European  physicians  who,  as 
in  Russia,  were  active  agents  in  advancing  the  interests  of  legiti- 
mate medicine  in  the  colonies.  Prominent  among  these  were  Dr. 
Lawrence  Bohun,  who  became  Physician  General  of  Vii^^nia  in 
1611,  Dr.  John  Pot,  the  first  physician  to  reside  permanently  in 
Virginia,  and  elected  temporary  governor  of  the  state  in  1628, 
Herman  Van  den  Boogacrdt,  the  first  physician  of  New  Amster- 
dam, Dr.  Johannes  La  Montague,  a  Huguenot,  who  was  councillor 
of  Wilhelm  Kicft,  Director  General  of  the  New  Netherlands, 
Dr.  Samuel  Fuller,  who  came  over  in  the  Mayflower  and  practised 
in  New  England  until  his  death  in  1633,  and  Dr.  John  Winthrop, 
Jr.,  who  was  the  first  governor  of  Connecticut  (Handerson).  One 
of  these  emigrant  physicians,  Thomas  Thacher,  was,  as  we  have 
seen,  the  author  of  the  first  and  only  medical  pubhcation  printed 
in  the  North  American  colonies  in  the  seventeenth  century  (1677). 
Meanwhile,  higher  education  had  a  definite  start  with  the  founda- 
tion and  endowment  of  Harvard  College  in  1636-38,  and  of  the 
College  of  William  and  Mary  {Williamsburg,  Virginia)  in  1693; 
the  native-born  students  and  practitioners  soon  acquired  the  habit 
of  going  to  Lcyden,  Oxford,  or  Paris  to  complete  their  medical 
course.'!.  The  practice  of  physic  was  often  combined  with  the 
preaching  of  the  gospel.  Giles  Firmin,  who,  prior  to  1647,  de- 
livered the  first  course  in  anatomy  in  New  England,  was  one  of 
these  clerical  phjsicians,  and  his  probable  scheme  of  treatment  and 
instruction  has  tjeen  outlined  in  the  witty  imaginative  sketch  of 
Oliver  Wendell  Holmes.^     His  anatomy  he  got  from  Vesahua, 

'  For  further  details,  sec  the  urticlc  od  Kussian  uedicinc  in  Lancet,  Loud., 
1897,  ii,  354-361, 

'O.  W.  Holmca:  Medical  Essaj-s,  Boston,  1883,  278-283. 
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Par^,  FaUopius,  and  Spigelius;  his  internal  medicine  was  a  mixture 
of  the  Greeks,  Fernelius,  van  Hcknont,  and  Sir  Kenelm  Digby; 
his  pathology  was  mythology. 

"His  phannacopoeia  consiBted  mainly  of  simples,  such  as  the  venerable 
llerball'  of  Gerard  describes  and  figures  in  aboundint;  affluence.    St.  John's 

wort  and  Clown's  All-heal,  with  Spurge  and  Fennel,  Saffron  and  Parsley,  Elder 
and  Snake-root,  with  opium  in  some  form,  and  roasted  rhubarb  and  the  P'our 
Great  Cold  Seeds,  and  tlie  two  Resins,  of  which  it  used  to  be  said  that  whatever 
the  Tacamaiiaca  has  not  cured,  the  Carajma  will,  with  the  more  famihar  Scam- 
mony  and  Jalap  and  Black  Hellebore,  made  up  a  t;ood  part  of  his  probable  list 
of  remedies.  He  would  have  ordered  Iron  now  and  then,  and  pOBsibly  an 
occasional  dose  of  Antimony,  He  would  perhaps  have  had  a  rheumatic  pa- 
tient wrapped  in  the  skin  of  a  wolf  or  wild  cat,  and  in  case  of  a  malignant  fever 
with  'purples'  or  petechia  or  of  an  obstinate  king's  evil,  he  might  have  pre- 
scribed a  certain  black  powder,  which  had  been  made  by  calcining  toads  in  an 
earthen  pot.     .  Barbeyrac  and  his  scholar  Sydenham  had  not  yet 

cleansed  the  Pharmacopceia  of  its  perilous  stufi,  but  there  is  no  doubt  that  the 
more  sensible  physicians  of  that  day  knew  well  enough  that  a  good  honest 
herb-tea  which  amused  the  patient  and  his  nurses  was  all  that  was  required  to 
carry  him  through  all  common  disorders." 

Two  features  of  American  medicine  in  the  colonial  period  are 
especially  worthy  of  not«.  First,  the  half-fledged  youth,  who 
studied  with  some  physician  under  indentures  of  apprenticeship 
received  actual  bedside  instruction  from  the  start,  and,  although 
serving  as  sweep  and  stable-boy  to  his  master,  was  still  leamii^ 
how  to  bleed  and  cup,  to  prepare  drugs  and  apply  them.  Second, 
under  primitive,  frontier  conditions,  the  medieval  antagonism  be- 
tween the  physician  and  surgeon  soon  disappeared,  for  the  neces- 
sary and  sufficient  reason  that,  while  midwifery  was  in  the  hands  of 
women,  the  open-country  or  backwoods  doctor  was  liable  to  be 
called  upon  in  any  emergency,  and,  thrown  upon  hifl  own  resources, 
soon  learned  to  enlai^e  such  native  skill  as  he  had  in  bone-setting, 
treatment  of  arrow  and  gunshot  wounds,  reducing  hernias  and  the 
hke.  Before  1769,  according  to  Toner,  the  term  "Doctor"  was 
not  even  employed  in  the  colonies.  As  Handerson  says,  "Many 
of  these  apprentices  doubtless  proved  as  successful  physicians  (and 
success  is  the  usual  test  of  merit)  as  some  of  their  more  fortunate 
colleagues  who  boasted  an  M.D.  of  Leyden,  Aberdeen,  or  Cam- 
bridge and  slew  their  patients  secundum  artem."^  We  may  agree 
with  the  same  authority  that,  from  this  period  on,  American  medi- 
cine acquired  that  eminently  practical  tendency  which  has  been 
its  chief  merit  and  of  which  we  have  no  reason  whatever  to  feel 
ashamed.  That  the  profession  soon  developed  a  certain  esprit 
de  corps  is  evident  in  that  we  find  no  records  of  strolling  lithoto- 
mists,  cataractHiouchers,  or  other  quacks  among  them,  that  the 
names  of  no  New  England  physicians  are  connected  with  the  scan- 

■  Baaa:  History  of  Medicine,  New  York,  1889,  582. 
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dal  or  Salem  Witchcraft.  (1692),  and  that  we  find  records  of  the 
latter  giving  service  to  the  sick  poor  for  a  remittance  of  taxes. 
Such  medical  legislation  as  the  colonies  hail  in  this  period  was,  as 
in  the  Code  Hammurabi,  mainly  concerned  with  the  momentous 
question  of  tees. 

As  early  as  1636,  the  Assembly  of  Virginiu  paasw)  an  act  providing  that 
those  who  had  served  apprenticeahipa  as  surKeons  aJid  apothecaries  ^ould 
receive  five  shillinKS  a  visit  and  university  graduates  ten.  Doclora'  bills  were 
usually  paid,  however,  with  Buch  articles  of  barter  as  com  {in  New  England), 
tobacco  (at  the  South),  or  wampum  (among  the  Indians),  and  they  soon  be- 
came HO  exorbitant  that,  in  1638  and  1639,  the  Assemblies  of  Mar>-land  and 
Virginia  paseed  laws  to  moderate  them.  In  1649.  the  Massachusetts  oriony 
piutscd  a  law  restricting  the  practice  of  medicine,  surgery,  and  midwifery  Id 
such  persons  as  might  be  judged  competent  by  "some  of  the  wisest  and 
gravest,"  or  most  skilful  in  the  same  art,  with  the  additional  consent  of  the 
patient.  A  similar  law  was  piwaed  in  New  York  in  1665,  and  in  1699  an  act 
to  prevent  the  spread  of  infectious  diseases  became  a  law  in  Massachusetts. 

The  first  hospital  in  the  New  World  was  erected  by  Cortez  in  the  eilv  of 
Mexico  in  1524.  In  1639,  a  HAtel  Dieu  was  established  in  Canada  hv  the 
Duchease  d'Aguilon,  and  iiltimiitely  located  in  Quebec.  The  Montreal  Hfilel 
Dieu  was  established  in  1644,  and  the  General  Hospital  of  Quebec  in  1693. 
The  first  hospital  in  what  is  now  the  United  States  was  established  on  Manhat- 
tan Island  in  1663. 

In  the  seventeenth  century,  as  one  of  its  poets  sings,  "Devour- 
ing Famine.  Plague  and  War,"  those  primal  causes  of  human  mis- 
er\-,  were  everywhere  rampant.  The  mortality  from  wars  and 
epidemic  diseases  was  as  great  as  in  the  Middle  Ages. 

The  bubonic  fjlague,  while  it  did  not  sweep  all  Europe  as  formerly,  struck 
with  terrific  force  in  some  places.  The  Great  Plague  of  London  (166^  carried 
away  69,000;  the  Vienna  viaiUtlon  of  1679,  70,000;  that  of  ftaguc  (1681), 
83.000;  while  the  Italian  epidemic  of  1630  numbered  80,000  victims  in  Milan 
and  over  500,0(X1  in  the  Venetian  Republic,  In  the  opinion  of  Haeser,  these 
losses,  Isgether  with  the  Csndian  vna,  contributed  materially  to  the  downfall 
of  Venice,  whose  great  fleets  once  held  "the  gorgeous  Ea.st  in  fee."  The  earli- 
est  visitations  were  those  in  Russia  (1801-03),  m  which  Moscow  lost  127,000 
souls  from  pest  and  famine.  Through  the  centiur,  England  (1603-65), 
Prance  (1608-68),  The  Netherlands  (1625-80).  Italy  (1630-91),  Denmark 
(1054).  Germany  (1656-82),  Sweden  (1657),  Switzerland  (1667-68),  and  Spain 
(1677-81)  were  all  sf^verely  ravaged.  As  in  the  sixteenth  century,  the  focal 
epidemics  were  commemorated  in  coins  and  medals,  some  of  which  were  used 
as  amulets,  while  others,  highly  ornate,  betokened  the  freeing  of  a  city  from 
the  pest.  Of  these  we  may  mention  the  Thuringian  silver  pennies  of  1000, 
1602,  and  1611;  the  pestr<loltars  (of  Wittenberg  type)  of  1619,  the  coins  and 
medals  struck  off  in  memory  of  the  epidemics  incident  to  the  Thirty  Years' 
WaratUrbino  (1631),  Venice  (1631),  Breslau  (1631),  Inplstadt  (1634).  Frank- 
fort on  the  Main  (1635),  Munich  (1637),  and  the  relics  of  the  later  visitations  at 
Vienna  (1679).  Leipzig  (1680),  Wflrzhurg  (1681),  Erfurt  (1683),  and  Ma«de- 
burg  (1683).  All  these  have  been  descriniil  in  detail  by  Pfeiffer  and  Ruland 
(Pailiknlia  in  niimmia,  1882),  Famine,  always  in  the  train  of  war  and  plague, 
Koa  commemorated  in  the  Annona  medals,  in  praise  of  the  Papal  regulation  of 
the  price  of  com,  whii^h  were  struck  off  in  honor  of  Popes  Clement  X  (1671-73) 
and  Alexander  Vlll  (1690);  and  in  the  medals  relating  to  inundation  in  Ham- 
burg (1685).  to  the  plague  of  grBHshopper<  in  Silesia  and  Thiuingia  (1693),  hard 
times  in  the  German  Empire  (1694),  and  hunger  and  cold  in  Holland  (1698). 
The  int«n3e  popular  onimoBity  against  the  com  pedlars  and  factors,  iiimae 
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thrifty  extortioDS  were  not  unnaturally  confused  with  the  unthrift  of  bad  har- 
vesting ae  a  cause  of  human  misery,  is  strikingly  shown  in  the  curious  Kom- 
judenmedaiilen.'  Sileeian  med&ls  oiF  this  type  were  struck  off  in  1694-95  and 
again  copied  in  the  ei^teenth  century.  Besides  grasshoppers  and  pedlars, 
comets  were  still  r^^ed  with  superstitious  awe  as  "God's  poetillions 
(GoUegpogtiUitme),  harbingers  of  war,  pestilence  and  famine,  although  Shake- 
speare had  said 

"When  beggars  die  there  are  no  comete  seen," 
and  the  astronomer  von  Littrow  has  latterly  shown  that  thwe  is  no  probable 


1677,  1680,  and  1686,  but  the  appearance  of  Halley's  comet  in  1682  was  dis- 
tinguished by  the  sreat  English  astronomer's  calculation  that  it  would  reap- 
pear in  1758.  With  the  verification  of  this  prediction,  it  was  perceived  that 
comets  are.  after  all,  like  any  other  periodic  phenomenon  in  nature,  and  the 
comet  theory  of  disease  disappears  from  medical  history  after  1758.' 

State  and  city  ordinances  againat  the  plague  were  many,  and,  while  pro- 
viding for  special  hospitals,  attOTdance,  and  sanitary  inspection,  were  some- 
times extremely  narrow  and  severe.  On  AuKUet  25,  1683,  Colbert,  minister 
to  Louis  XIV,  issued  sanitary  regulations  for  the  whole  of  li^ance,  giving  abso- 
lute power  to  the  Board  of  Health  and  quarantine  station  at  Marseilles.  Not 
only  were  plague-stricken  houses  burned  to  the  ground,  after  the  wise  old 
Mosaic  method,  but  persons  suspected  of  spreading  the  plague  bj[  smearing 
its  virus  about  were  put  to  torture  and  death.  A  striking  instance  is  afforded 
in  an  episode  of  the  f^reat  plague  of  Milan  in  1630,  as  described  by  the  novelist, 
Aleasandro  Maniom,'  and  latterly  in  the  valuable  paper  of  Dr.  Robert 
Fletcher.'  On  the  morning  of  June  1,  1630,  Guglielmo  Piazza,  a  commissioner 
of  health  of  Milan,  was  seen  going  down  the  street,  writing  from  an  ink-hom 
at  his  belt,  and  wiping  his  probably  ink-stained  fingers  against  the  walls  of 
hou-ses.  Being  accused  by  the  ignorant  women  of  the  neighborhood  of  smear- 
ine  the  houses  with  deadly  ointments,  he  was,  upon  motion  of  the  council, 
haled  to  torture.  The  latter  barbarity,  a  survival  of  the  ordeal  of  feudal  timea, 
had  an  elaborate  ceremonial,  preecrioed  by  legal  code,  in  which  the  accueea 
was  stripped,  shaved  to  the  scalp,  and  purged  before  going  through  his  misery; 
and,  if  he  survived  the  atrocities  inflicted  upon  his  body  three  times,  God  was 
supposed  to  have  intervened  in  a  miracle.  The  unhappy  Piazza  stood  for  two 
applications  of  this  hideous  rite,  but  yielding  to  the  "third  degree"  suggestions 
of  his  tormentors,  final^  stated  that  he  had  obtained  a  poisonous  ointment 
from  a  barber  named  Mora.  The  latter,  upon  being  apprehended,  yielded  to 
the  first  application  of  torture,  and  though  both  unfortunates  recanted  more 
than  once,  the  clamors  of  the  superstitious  populace  gainst  them  were  such 
that,  upon  sentence,  they  were  torn  with  red-hot  pincers,  had  their  ri^t  hands 
cut  off.  their  bones  broken,  were  stretched  on  the  wheel,  and,  after  tax  hours, 
burned.  Their  ashes  were  then  thrown  into  the  river,  their  poffsessiona  sold, 
the  house  of  the  crime  razed  to  the  ground,  and  its  site  converted  into  a  sort 
of  Aceldama  by  the  erection  of  a  "column  of  infamy"  (colonna  d'infamia). 
This  was  less  than  thne  centuries  ago. 

The  ph^cians  delegated  to  treat  the  plague  wore  a  strange  prophylactic 


'  The  obverse  of  these  famine  medals  commonly  displayed  a  sorry  looking 
pedlar,  weighted  down  by  a  sack  of  com  which  a  devil  is  engaged  in  puncturir^. 
The  other  side  bore  a  Dushel  measure,  on  the  inner  surface  of  which  was 
inscribed  (in  German)  the  verse  of  Proverbs  (xi,  26):  "He  that  withholdeth 
com,  the  people  shall  curse  him,"  the  outer  surface  reading:  "But  blessiDg 
shall  be  upon  the  head  of  him  that  selleth  it." 

■  Pfeiffer  and  Ruland:  Pestilentia  in  nummis,  Tfibingen,  1S82,  p.  19. 

*  Maiuoni:  Storia  della  colonoa  infame,  1840. 

•  R.  Fletcher:  J<duu  Hc^kins  Hoep.  Bull.,  Bait.,  1898,  ix,  175-180. 


sdbvGoOgIc 


310  HISTORY    OF   MEDICINE 

covered  openiiiKa  for  the  cyeti  and  a  long  beak  or  snout,  filled  with  satiseptira 
or  fumigantit.  for  the  nose.  In-  his  hand  the  peal-doctor  carried  a  wand  to 
(eel  the  pulse.  In  snite  of  this  comic  operu  nmke-up,  he  was  a  hi^ly  eeteemnl 
functionary,  often  drawing  a  lar^  tialory.  In  the  Italian  cities,  immense  pits 
for  burying  the  de&d  had  sometimes  to  be  dug,  the  apparUori  or  Mumnoners 
going  before,  ringing  a  bell  notifyine  the  people  to  bring  out  their  dead,  Ibe 
vuinaUi  attending  to  the  inatt«r,  nnd  the  commigaari  reporting  upon  the  cases 
and  supervising  the  whole.  Sometimes  the  rude  common  graves  became  filled 
to  overflowing,  and  the  dead  lay  putrefying  in  the  streets.  This  is  shown  in 
Micco  Spadara's  picture  ot  the  Pest  in  Naples  (1656),  in  which  the  Piacia  del 
Mercato  is  necn  tiwanning  with  dead  and  dying  bodies  which  the  monaai 
are  atruggling  to  remove,  under  direction  of  sundry  physicians  on  horeeback, 
while,  in  the  neavens,  God  with  a  drawn  sword  appears,  apiwrently  yielding 
to  the  entrcatien  of  the  Virgin.  In  "The  Plague  of  the  Philistines"  by  Nicolas 
Pousain  (1593-1665)  ^liouvre),  rata  are  represented  in  the  background.' 
Nathaniel  Hodges,  in  his  "Loimologia"  (London,  1S72),  describes  how,  during 
the  Great  Plague  of  1665,  rodenta  and  reptiles  were  seen  to  come  out  ot  their 
holes  to  die  in  the  open,  and  Darnel  Defoe,  in  hia  fictitioua  "Journal  of  the 
Plague  Year"  (1722),  asserts  that  a  purposeful  war  on  rati  and  mice,  as 
apreaders  of  pest,  was  made  during  the  same  epidemic  (Sticker"). 

Leprosy  nad  ko  completely  <iied  out  by  the  end  nf  the  sixteenth  century 
that,  in  1656  and  1662,  Louis  XIV  was  able  to  abolish  the  lazor-houses  and 


hands  of  the  barber-aurgetma.  It  broke  out  in  EkiKton,  Maneachusetts,  i; 
sixteen  years  after  the  foundation  ot  the  city.'  Beyond  the  illustratwi  books, 
such  BB  Stephen  Bluiikaart,  and  the  viewa  of  Sydenham,  who  regarded  it  as 
a  modified  West-African  yaws,  the  seventeenth  century  literature  of  lues  is 
not  important.  Next  to  the  plague,  the  typhus  and  typhoid  fevers,  which 
were  often  vaguely  described  as  "pest,"  had  the  highest  mortalily,  especially 
in  connection  with  the  miaeriea  engendered  by  the  Thirty  Y(»rs'  War.  Dysen- 
tery and  scurvy  also  added  their  quota,  and  so  great  was  the  mortality  ccca- 
sioncd  by  all  these  that,  according  to  the  Excidium  Germanite  (cited  by 
Haeser),  "one  could  wander  for  ten  miles  without  seeing  a  soul,  scarce  a  cow, 
only  an  occasional  old  man  or  child,  or  a  pair  of  old  women.  In  every  villa^, 
there  are  houses  filled  with  dead  bodies  and  carrion'  men,  women,  children. 
servants,  hoises,  awine,  cows,  and  oxen  lying  pi'll-nii'll  together,  throttled  by 
plague  and  hunger,  devoured  by  wolves,  doga,  crows,  and  ravens,  for  want  of 
decent  burial."  Add  to  this  the  sexual  atrocities  of  soldiery,  as  depicted  in 
Grimmelshausen.'  In  the  cities,  typhus  fever  was  carefully  studied  by  aucfa 
oliservers  us  Stahl  and  Friedrich  Honmanii  in  Hnlle,  or  Schrdckh  in  Augaburg. 
In  England,  Willis  described  the  typhoid  epidemic  among  the  Parliamentan' 
troops  at  the  siege  ot  Reading  in  the  damp  spring  of  1643.  IVphoid  pneu- 
monia was  prevalent  in  Italy  (1602-12,  1633,  1696),  as  described  by  Codronchi 
and  others.  Hochatatter  described  an  Augsburg  epidemic  of  1624,  and  Swit- 
zerland was  visited  in  1652, 1685  (Lake  Geneva),  and  1694-95.  Malarial  fever 
was  pandemic  in  the  yeara  1657-69  and  1677-95  (Haeser).  The  English 
epidemics  were  described  by  Willis,  Morion,  and  Sydenham,  Morley  and  uieas 
Schacht,  the  Italian  by  Oavallon  (1602)  and  Borelli  (1661),  the  Dutch  by 
Sylvius  (1677)  and  Fanois  (1669),  the  French  by  Chirac  (1694).  The  Bevere 
Italian  epidemic  of  1690-95  was  described  by  Ramazzini  and  Lancisi.  Dysen* 
tery  was  epidemic  throughout  the  countries  ravaged  by  the  Thirty  Years'  War, 
notably  Germany,  Holland,  and  France  (1623-25),  and  it  reinvadcd  Germany 

'G,  Sticker:  Janus,  Amst.,  1898,  iii,  138. 

•Sticker;  Die  Peat,  Giessen,  1908,  i,  17S. 

•  Packard:   History  of  Medicine  in  the  United  States,  Phila.,  1901.  39. 

'  H.  J.  C.  von  Grimmelshausen:    Der  abentSucrliche  Simplicius  Simpli- 
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in  1666  and  tlie  North  in  1676-79.  The  English  epidemics  of  1668-72  were 
described  by  Morton  and  Sydenham.  During  the  period  1683-1610,  diph- 
theria was  confined  to  Spain.  In  the  latter  year  it  broke  out  in  Italy,  where 
it  was  again  epidemic  in  161S-30  and  1650,  while  Spain  was  revisited  in  1630, 
1650,  and  1666.  Cases  occurred  at  Roxbuiy,  Massachusetts,  in  1659  (Jocobi). 
An  epidemic  of  anthrax  (1617)  is  described  by  Athanaaius  Kircher  in  his 
Scrutinium  peetis  (i,  9).  There  were  many  epidemics  of  ergotism  in  the 
Sologne  (1630-04),  in  various  parts  of  Germany  (164S-93),  and  m  Switzerland 
(16S0.  1674).  ScuTYy  occurred  at  the  eiege  of  Breda  (1625),  at  Nuremberg 
(1631),  and  at  Augsburg  (1632).  Influenza  was  common  through  the  century, 
both  in  the  old  world  and  the  new.  Crookshank  believes  that  the  lelhargio 
encephalitis  at  Copenhagen  (1667),  described  by  Bartholin,  the  Engbsh 
febrile  epidemic  of  1661  described  by  Willis  as  affecting  "brains  and  nervous 
stocks,"  the  "comatose  fever"  of  Sydenham  (1673-5),  and  a  case  of  encephalitis 
lethargica  described  by  Albrecht  of  Hildesheim  (1696),  were  all  manifestai- 
tions  of  influenza.  It  was  first  reported  in  America  in  1647.'  Yellow  fever 
appeared  at  New  York  in  1668,  in  Boston  (1691-93)  and  Charleston.  South 
Carolina,  in  1699,  but  did  not  reach  the  old  worid  until  the  following  century. 
Of  the  exanthemata,  small-poz  was  pandemic  in  Europe  in  1614,  epidemic  m 
England  during  1666-75,  while  in  New  England  scattered  outbreaks  occurred 
all  through  the  century,  the  disease  reaching  Pennsylvsjila  in  1661,  and 
Charleston,  S.  C,  in  1699.  The  most  important  accounts  were  those  (rf 
Sydenham,  The  first  accounts  of  unmistakable  Ecarlatina  were  those  of 
Michael  Doering  (1625-8)  and  Daniel  Sennert  (1628).  but  the  disorder  became 
generally  known  through  the  descriptions  of  Sydenham  (1676)  and  Morton 
(1692*).  Sydenham  first  clearly  differentiated  it  from  the  "morbilli,"  in  which 
the  others  had  classed  it.  Measles,  rubella,  and  "the  purples"  (miliary  fever) 
were  usually  grouped  towther  and  not  sharply  defined.  Puerperal  septicemia 
was  first  defined  and  differentiated  by  Willis  in  1660.'  Infantile  conjunctivitis 
was  first  reported  in  America  in  1658  (Jacobi').  Infantile  mortality  in  this 
period  was  high.  In  Restoration  England,  sometimes  half  the  births  were 
wiped  out  by  disease  and  two-fifths  of  the  total  deaths  were  of  those  under 
two  years.  In  the  hot  summers  of  1669-71.  2000  babies  died  of  diarrhea  in 
eight  or  ten  weeks.  The  dense  London  population  had  swarmed  to  the  water- 
side and  the  alleys  of  Wapping,  Lambeth,  Whitcchapel,  and  Spitalficlds,  living 
in  filthy,  overcrowded  tenements.'  The  unfortunate  newborn  child  was  salted, 
after  the  old  Galenic  tt^aching,  encased  in  tight  swaddling  clothes,  and  allowed 
no  exercise  beyond  a  few  minutes  dandling  in  the  open  air.  Later,  it  learned 
to  walk  by  means  of  a  walking-chair  or  leamng-st rings.  Eczema  and  discharges 
from  unwashed  eare  were  looked  upon  as  part  of  the  scheme  of  nature  (Walter 
Harris,  1689),  and  artificial  feeding,  in  lieu  of  wet-nursing,  was  not  known. 
Peehey  (1697)  recommended  weaning  at  the  appearance  of  the  milk  teeth  and 
on  the  increase  of  the  spring  or  autumn  moon,  and  to  overcome  the  child's 
dislike  for  new  foods,  the  mother's  nipples  were  smeared  with  aloes  or  worm- 
wood.' In  France,  through  the  humanitarian  efforts  of  St.  Vincent  de  Paul 
(died  1660),  small  asylums  for  helpless  infants  were  started  leading  to  the 
establishment  of  the  H6pital  des  enfans  trouv£s  at  Paris  (1641)  by  Louis 
XIII. 


'A.  Jacobi:  Jahrb.  f.  Kinderh.,  Stuttgart,  1913  (Ba^nsky  Festschrift), 
414. 

'  See  Paul  Richter's  history  of  scarlatina  (Arch,  f .  Gesch.  d.  Med.,  Leipz., 
1907-8,  i,  161-204),  which  corrects  the  errors  made  by  Haeser. 

'  De  febribus,  1660,  ch.  xvi. 

*0p.  eit.,  il3. 

'TraiU  and  Mann:  Social  England,  London,  1903,  iv,  647.  Cited  by 
Forsyth. 

■Forsyth:  Proc.  Roy.  Soc.  Med.,  Lend.,  1910-11,  iv,  pt.  1,  Sect.  Dis. 
ChUd.,  116-120. 
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The  seventeenth  century,  as  we  have  Been,  was  the  age  par 
excellence  of  medical  delineations  in  oil  paintings.  Velasquee,  the 
greatest  portrait  painter  of  all  time,  devoted  some  twelve  can- 
vases to  the  representation  of  cretinoid  or  hydrocephalic  dwarfs, 
four  to  court  fools,  and  three  to  idiots.  Of  these,  the  Prado  con- 
tains ten,  including  the  hydrocephalic  Don  Sebastian  de  Morra, 
El  Primo,  the  achondroplasic  and  rachitic  specimens  in  Laa 
Meninas,  the  buffoons  of  "silly  Billy"  type,  and  those  wonderful 
figurations  of  idiocy,  El  Nifio  de  Vallecaa  and  the  strabismic  EI 
Bobo  de  Coria,  Riberia  has  a  remarkable  picture  of  unilateral 
paralysis  in  a  boy  (Vienna  Gallery),  showing  the  characteristic  de- 
formity in  arm  and  leg.  A  hand-bill  carried  by  the  lad,  bearing 
the  inscription  Da  mihi  elimosinam  propter  amorem  Dei,  shows 
that  the  speech  center  is  also  affected.  The  lame,  the  halt,  the 
blind,  and  various  phases  of  malingering  {Us  gueux  contrefaiU) 
are  well  represented  in  the  etchings  and  engravings  of  Jacques 
Callot  (1592-1635).  Pieter  Breughel  the  elder  represented  the 
dancing  mania,  parades  of  cripples,  blind  men,  and  other  gro- 
tesques in  his  etchings  and  paintings.  A  disorder  of  the  pitu- 
itary may  be  inferred  in  the  obese,  quasi-myxedematous  girl 
of  Juan  CareKo  de  Miranda  in  the  Prado,  Rubens  depicted 
a  microccphahc  dwarf  in  his  painting  of  Count  Thomas  Arun- 
del and  wife  (Old  Pinakothek,  Munich).  His  "Death  of  Seneca" 
and  his  crayon  studies  of  muscular  anatomy  have  already  b^en 
mentioned.  Van  Dyck  depicted  leprosy  in  "St.  Martin  dividing 
his  cloak"  (Windsor  Castle).  With  the  exception  of  his  "Tobias 
healing  his  father"  of  cataract,  Rembrandt  adhered  rigidly  to 
the  normal,  even  in  his  etchings,  in  which  he  depicted  every 
physiologic  action  of  the  human  body.'  We  have  mentioned  the 
success  of  the  Dutch  painters  in  representing  chlorosis  (Jebris 
amaton'd),  and  in  the  same  class  belong  Gabriel  Metsu's  Feverish 
Child  (Stpcngraeht  Gallery,  The  Hague),  Gerard  Don's  Dropsical 
Woman  (Louvre),  and  Frans  van  Mieris*  Physician  with  a  Melan- 
cholic Patient  (Vienna  Gallery).  A  remarkable  painting  by  Simon 
Vouet,  in  the  possession  of  Professor  W.  A.  Freund,  of  Berlin,  repre- 
sents a  case  of  suppurative  osteomyelitis  in  a  woman  whose  hand- 
some appearance  is  in  sharp  contrast  with  her  repulsive  looking 
limb.  The  Dutch  paintings  of  scenes  of  medical  consultation  and 
urine  insptsctiun  are,  for  costumes  and  accessories,  the  finest  in 
existence,  in  particular  those  of  Gerard  Dou  in  the  Hermitage 
(Petrograd)  and  Vienna  Gallerj',  Adriaen  van  Ostade  and  Gerard 
Terlwrch  in  the  Old  Museum  at  Berlin,  the  el<lcr  Teniers  in  the 
Uffizi   (Florence),  Gabriel  Metsu  in  the  Hermitage,  Frans  van 

■  Uiivinsky  CoUrction,  PetroRrad,  1890. 
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Mieris  in  the  old  Pinakothek  (Munich),  and  Teniers'  village  phys- 
icians in  the  Brussels  and  Carlsruhe  Galleries.'  Returning  to  the 
nonnal,  it  is  worthy  of  remark  that  Rubens  excelled  all  other  artists 
in  conveying  the  charm  of  healthy  infants  and  children.  His 
handhng  of  this  theme  in  oil  reminds  us  of  what  Swinburne  says 
about  Andrea  del  Sarto's  "round-limbed  babies  in  red-chalk  out- 
line, with  full-blown  laughter  in  their  mouths  and  eyes;  such 
flowers  of  flesh  and  live  fruits  of  man  as  only  a  great  love  and  Uking 
for  new-bom  children  could  have  helped  him  to  render."' 

■  For  reproductions  of  these  pictureH.  see  Eugen  Hollander,  Die  Medizin 
in  der  klasaischen  Malerei,  Stuttgart,  1903. 

'  A.  C.  Swinburne:  Essays  and  Studies,  London,  1875,  p.  356. 


sdbvGoogIc 


THE  EIOm^ENTH  CENTDRT:  THE  AGE  OF  THEORIES 
AND  SYSTEMS 

The  best  work  of  the  seventeenth  century,  whether  of  Shake- 
speare or  Molidre,  Rembrandt  or  Velasquez,  Spinoza  or  Newton, 
Harvey  or  Leeuwenhoek,  was  either  conceived  from  some  deep 
source  of  onfi;inal  inspiration  or  else  sprai^  from  a  fresh,  iiai\'e 
wonderment  over  the  newly  revealed  marvels  of  nature,  as  when 
old  Pepys  declared  himself  "with  child"  to  see  any  new  or  strange 
thing,'  The  noble  sacrifices  of  the  heroes  and  martyrs  of  the 
preceding  century  had  borne  rich  fruit  in  science  as  well  as  a  great 
gain  for  spiritual  and  intellectual  freedom.  It  was  natural  that 
the  period  precetling  the  outburst  of  political  revolution  should  be 
as  a  lull  Ijcfore  an  approaching  tempest,  and  indeed  things  veered 
far  to  the  opposite  extreme  of  exa^erated  sobriety  and  apparent 
content  with  the  old  order  of  things.  Tedious  and  platitudinous 
philosophizing  (upon  d  priori  grounds)  was  the  fashion,  even  as  a 
device  to  justify  the  immoralities  of  the  period.  In  the  literature 
of  France,  at  least,  there  is  sometimes  an  undertone  which  seems 
to  tell  of  the  coming  change: 


but,  in  the  end,  everjthing  tended  toward  formalism,  and  every 
thcorj',  however  idealistic,  soon  hardened  into  a  rational,  metho- 
dislic  "system."  In  this  regard,  the  most  characteristic  figures  of 
the  age — Kant  and  Kousscau,  Voltaire  and  Hume,  Swedenboi^ 
and  We.'iley,  Linna-us  and  Buffon,  Racine  and  Pope — speak  for 
themselves.  Even  the  music  of  Mozart,  Haydn,  and  Gluck,  al- 
though in  sheer  beauty  like  something  Greek  strayed  out  of  place 
and  time,  seems  of  precise  and  formal  cut  if  compared  with  the 
sublime  |X)lyphony  of  Palestrina  or  the  splendor  in  infinite  detail 
of  that  seventeenth  centurj'  giant  Bach ;  while  Handel  is  absolutely 
square-toed,  silver-buckled,  and  periwif^ed  in  style.  The  best 
scientific  work  of  the  [wriod  was  still  in  physics  and  chemistry,  as 
witnfs.s  the  names  of  Lagrange  and  I-aplace,  Cavendish  and 
Priestley,   Scheeic   and   La\'oisier,  Galvani  and   Volta,  Franklin 

'The  Orbis  in'cliix  of  Amos  Comeniua  (1057),  which  so  delighted  the 
childhood  of  Goethe,  was  a  chnracterlstic  production  of  the  seventeenth  ceo* 
tiiry,  designed  to  make  Latin  easy  for  schoolboys  through  the  illuatrotions. 
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and  Count  Rumford,  Fahrenheit,  Cel^us,  and  R^umur,  Watt, 
Fulton,  and  Stephenson.  For  medicine,  aside  from  the  work  of  a 
few  original  spirits  hke  Morgagni,  Hales,  the-Huntei^,  Wolif,  and 
Jenner,  it  was  essentially  an  age  of  theorists  and  system-makers. 
Linnseus  established  the  vogue  of  classification  in  medicine  as  well 
as  his  own  science  and  seems  to  have  set  the  pace  everywhere. 
In  this  respect,  eighteenth  century  medicine  is  as  dull  and  sober- 
sided  as  that  of  the  Arabic  period.  We  see  the  great  theorists  of 
the  time,  as  Emerson  has  described  the  gods,  each  sitting  apart 


Linnfi  (Linna-us)  {1707-78). 


in  his  own  sphere,  "beckoning  up  to  their  thrones,"  yet  some- 
how Hippocrates  and  Sydenham,  Vesalius  and  Harvey,  Celsus  and 
Par4  seem  nearer  and  more  accessible  to  modems  than  Stahl  or 
Barthez,  Bordeu  or  Boerhaave,  Brown  or  Reil. 

The  great  Swedish  botanist,  Carl  von  Linn4  (1707-78),  or 
Linnseus,  was  himself  a  physician,  having  studied  medicine  in 
order  to  win  the  hand  of  a  wealthy  practitioner's  daughter,  the 
father  declining  to  consent  to  the  match  unless  his  prospective  son- 
in-law  became  a  doctor.    Linnseus  gave  the  most  concise  descrip- 
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tions  of  plants  and  animals  in  all  natural  history,  and  ori^nated 
the  binomial  nomenclature  in  science,  calling  each  definite  natural 
object  by  a  generic  or  family  name  and  a  specific  or  given  name, 
and  classifying  man  himself  as  Homo  sapiens  in  the  order  of  pri- 
mates. He  beUeved,  however,  in  the  fixity  of  species  {nulla  speda 
nova),  maintaining  that  "there  are  just  as  many  species  as  issued 
in  pairs  from  the  Creator's  hands"  and  no  more.  His  first  work, 
the  Systema  Naturce  (1735),  consisting  of  twelve  folio  pages 
containing  his  classification  of  plants,  animals,  and  minerals,  be- 
came so  popular  that  it  passed  through  twelve  editions  in  his  life- 
time. Specific  names  were  first  employed  by  Linnieus  in  his 
Species  Plantarum  (1753),  for  plants,  and  in  the  tenth  edition 
of  the  System  Natura  (1758),  for  animals.  The  latter  is,  in  con- 
sequence, the  most  highly  prized  of  all  the  editions  of  bis  great 
work. 

The  medical  writings  of  Linnseus  include  his  materia  medics 
(1794-52)  and  his  scheme  of  nosology  [Genera  morborum,  1763). 
He  had  some  notion  of  water-borne  malarial  fever  and  of  the 
parasitic  origin  of  disease.  Hektoen  says  he  gave  good  descrip- 
tions of  embolism,  hemicrania,  and  aphasia  (1742). 

LinnEBus  based  his  classification  of  plants  upon  characters  de- 
rived from  the  stamens  and  pistils  (the  sexual  organs  of  the  flower), 
and  his  system,  which  exaggerated  the  importance  of  the  flower 
at  the  expense  of  the  whole  plant,  and  which  Linn»us  himself  ad- 
mitted to  l)e  a  faulty  but  convenient  mode  of  indexing  things,  was 
called  the  "Sexual  System."  It  dominated  European  botany  for 
more  than  a  century,  and  was  further  expanded  by  Michael  Adan- 
son  (1727-1806),  a  physician  of  Aix  in  Provence,  whose  Families 
des  plantes  (Paris,  1763)  comprised  an  arrangement  of  genera  in 
58  families;  and  by  Antoine  Laurent  de  Jussicu  (1748-1836)  of 
Lyons.  Jussioii  was  the  nephew  of  Bernard  de  Jussieu,  a  botanist 
who  had  applied  the  Linnsean  system  in  arranging  the  plants  in 
the  Royal  Ganlcn  of  the  Trianon,  and  when  young  Jussieu  became 
demonstrator  at  the  Jardin  des  Plantes,  he  was  called  upon  to 
arrange  the  flora  in  this  garden.  He  adopted  a  natural  system  of 
one  himdred  orders  arranged  in  fifteen  classes,  harking  back  to  the 
basic  principles  suggested  by  Ray — Acotyledones,  Monocotyle- 
dones,  Dicotyledones — further  subdividing  the  latter  accordii^  to 
the  petals.  His  principal  work  is  his  Genera  Plantarum  (Paris, 
1780),  which  was  the  source  of  authority  until  the  Geneva  botanist 
do  Candollc  introtiuced  a  morithologic  system,'  based  upon  the 
form  and  <lrvclopmcnt  of  the  organs  of  plants  as  opposed  to  their 

IA.-P.  de  Candollc:  RcKni  vpRfljibilis  syslpma  naluralp,  Paris,  1818-21. 
Also  his  "Pro<lronius,"  Paris,  1824-73;  and  his  "(Jrgonographic  v^fitale," 
Paris,  1827- 
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physiologic  functions.  All  these  systems  exerted  a  profound  in- 
fluence upon  medical  men  in  their  attempts  to  classify  disease,  and 
the  system  of  de  Candolle,  as  we  shall  see,  was  the  basis  of  the 
curious  arrangements  of  patbolt^c  phenomena  which  were  made 
by  Schonlein,  Canstatt,  Fuchs,  Kokitansky,  and  other  members  of 
the  German  "Natural  History  School"  in  the  early  part  of  the 
nineteenth  century. 

The  ludicrous  side  of  the  eighteenth  century  mania  for  sterile, 
dry-as-dust  classifications  of  everything  in  nature  or  out  of  it  was 
keenly  felt  by  Goethe,  the  ablest  plant  morpholt^t  of  his  time, 
and  hia  sentiments  are  voiced  in  the  expressive  lines  in  his  Faust: 


We  may  dispose  of  the  medical  votaries  of  "gray  theory"  at 
once.  First  of  all,  Georg  Ernst  Stahl  (1660-1734),  of  Ansbach, 
Bavaria,  a  stiff-necked  bigoted  pietist  of  excellent  character,  got 
himself  into  hot  water  with  scientbts  and  theologians  aUke  by 
revamping  van  Helmont's  idea  of  a  "sensitive  soul"  as  the  source 
of  all  vital  phenomena.  The  Stahlian  "animism"  (1737)  is  the 
ancient  doctrine  of  the  identity  of  soul  and  life-force  {^Oai^),  the 
modem  "vital  principle,"  the  Bergsonian  ilan  vital.  The  body  is 
only  a  passive  mactdne,  developed  and  guided  by  an  immortal 
Bold.  As  the  Stahlian  soul  acted  directly,  without  the  intervention 
of  archsei  or  ferments,  its  author  maintained  that  both  anatomy 
and  chemistry  are  useless  in  medicine.  Disease  to  him  was  a  dis- 
turbance of  vital  functions  caused  by  misdirected  activities  of  the 
soul.  Altered  tonus  and  plethora  (vascular  atony)  make  up  the 
rest  of  his  pathology.  He  even  doubted  the  efficacy  of  drugs  like 
opium  or  quinine,  and  was  so  far  behind  his  time  that  he  still 
recommended  castration  in  hernia.  Plethora  he  relieved  by  copious 
blood-letting  and  balsamic  pills.  He  was  fond  of  the  suggestive 
effect  of  "secret"  remedies.  His  conception  of  "life"  was  ap- 
parently identical  with  Imlac's  definition  of  immortality  in  "Ras- 
selas" — "a  natural  power  of  perpetual  duration  as  a  consequence 
of  exemption  from  putrefaction."  As  Stahl  regarded  all  this  in 
the  light  of  a  divine  revelation,  we  cannot  wonder  that  he  sank  into 
abject  melancholia  toward  the  end  of  his  days.  Apart  from  his 
treatise  on  plethora  as  a  cause  of  disease  (1698'),  which  has  won 
even  the  commendation  of  Virchow,  and  his  original  account  of 
lacrimal  fistula  (1702*),  he  left  little  of  value,  and  even  his  own 
generation  grew  weary  of  him.   The  tendency  to  confuse  what  the 

'  Stahl:  De  veote  portte  porta  malorum,  Halle,  1698. 
*Stahl:  De  fistula  lacbrymaU,  Halle,  1702. 
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poet  calls  "the  sublime  and  irrefutable  passion  of  belief"  with  the 
purposes  of  scientific  investigation  is,  indeed,  one  of  the  saddest 
things  in  the  history  of  medicine.  And  Stahl  was  a  weU-meaning 
reactionary  in  still  another  direction — in  his  false  theory  of  com- 
bustion which  threw  back  the  progress  of  chemistry  for  a  hundred 
years.  An  excellent  laboratory  investigator,  he  assumed  that  vheo 
a  body  bums  it  is  "dephlogisticated,"  that  is,  gives  off  a  hypothetic 
substance,  "phlogiston,"  although  Mayow  before  him  (as  Black 
and  Lavoisier  after  him)  had  showD  experimentally  that  a  burning 
substance  gains  rather  than  loses  in  weight. 

As  a  reaction  against  the  empty  formalism  of  the  eighteenth 
century,  the  animism  of  Stahl  is  of  considerable  importance  to  the 
anthropologist  and  the  psychiatrist.  In  1871,  E,  B.  Tylor  de- 
liberately employed  the  Stahlian  concept  to  explain  the  psychology 
of  primitive  man.  As  an  advocate  of  psychotherapy,  Stahl  is 
a  connecting  link  between  the  present  and  the  past.  He  observed 
some  of  the  remarkable  effects  of  the  mind  upon  the  body,  and  his 
theory  of  the  distraught  psyche  as  a  causa  caiisans  of  disease  con- 
tains the  Rerm  of  Freudian  doctrine. 

The  principal  follower  of  Stahl  was  Francois  Boissier  de  la 
C'roix  de  Sauvages  (1706-67),  who  considered  the  soul  the  cause  (rf 
the  mechanism  of  the  body,  but  is  better  remembered  by  his  No- 
sologia  inethodica  (1768),  which  illustrates  the  taxonomic  mania 
in  a  most  ludicrous  way.  Sauvages  endeavored  to  classify  dis- 
eases as  if  they  were  specimens  in  natural  history,  subdividii^  them 
into  10  classes,  with  as  many  as  295  genera  and  2400  species.' 

The  "animism"  of  Stahl  became  finally  merged  into  the  vital- 
ism of  the  "four  B's,"  Bordeu,  Barthez,  Bichat,  and  Bouchut — 
to  find  a  more  recent  avatar  in  the  tedious  "entelechies"  of  Driesch. 
Eighteenth  century  vitalism  assumetl  a  specially  modem  form  in 
the  "  Bilduiigslrieb"  of  Johann  Friedrich  Blumenbach  (1752- 
1840),  which  argues  an  innate  impulse  in  living  creatures  toward 
self-development  and  reproduction.  A  great  deal  of  theorizing  in 
the  eighteenth  century  was  bound  up  with  the  Glisson-Haller 
doctrine  of  irritability  as  a  specific  property  of  living  tissues,  Wil- 
liam CuUen  (1710-90),  a  lucid  spirit  of  attractive  character,  sought 
to  remove  some  of  the  difficulties  the  theory  encountered  by  con- 
sidering muscle  as  a  continuation  of  nerve  and  regarding  hfe  itself 
as  simply  a  function  of  nervous  encrgj'.  In  this  way,  our  modem 
phrase,  "nerve  force,"  became  a  suljstitute  for  the  old  Galenic 
"animal  spirits,"  and,  even  today,  when  a  doctor  rcfersto  some 
undetermined  pathologic  comUtion  as  "probably  nervous,"  he  is 

'  Tlic  other  botanic  classiriora  of  disea-sc  in  the  oightccnlh  century  were 
Rudolph  j\iigust  Vogcl,  f^agar,  Cullen,  MacBridc,  Daniel,  and  Plouquet  (Wun- 
dcrlich). 
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unconsciously  harkiiig  back  to  Cullen.  Upon  this  sort  of  reasoning 
still  another  theoretic  element  was  superimposed — the  ancient 
Methodistic  doctrine  of  the  slridum  et  laxum  of  Asclepiades. 
Friedrich  Hoffmann  (1660-1742),  of  Halle,  assumed  a  mysterious, 
ether-like  fluid  acting  through  the  nervous  system  upon  the  mus- 
cles, keeping  them  in  a  state  of  partial  tonic  contraction,  and  also 
keeping  the  humors  of  the  body  in  the  motion  necessary  for  life. 
Acute  diseases  should,  therefore,  be  due  to  a  spasmodic  condition, 
chronic  diseases  to  atony.  Besides  spasm  and  atony,  Hoffmann  ad- 
mitted humoral  changes  and  faulty  excretions  as  causes  of  disease, 
the  four  to  be  relieved  by  sedatives,  tonics,  alteratives,  and  evacu- 
ante  respectively.  He  revived  the  use  of  mineral  baths.  In  Sir 
Clifford  Allbutt's  view,  Hoffmann  was  the  greatest  of  the  iatro- 
mechanists  and  the  first  to  perceive  that  "pathology  is  an  aspect 
of  physiology.'"  He  left  an  original  description  of  chlorosis  (1730), 
and  was  one  of  the  first  to  describe  rubella  (1740). 

The  Asclepiadean  Methodism  was  pushed  to  an  absiu*d  and 
yet  most  logical  limit  by  the  celebrated  John  Brown  (1735-88*). 
"The  disputatious  and  disreputable  Brown,"  as  Allbutt  styles 
hun,  was  a  coarse  man  of  low  habits,  whom  Cullen  had  taken  up 
and  launched,  but  who,  like  Colombo,  Borelh,  and  other  ingrates 
of  medicine,  turned  against  his  quiet  teacher  with  the  plebeian's 
usual  tactics  of  reviling  his  intellectual  betters  in  order  to  exalt 
himself.  Yet  the  Brunonian  theory,  as  it  was  called,  actually  held 
the  attention  of  Europe  for  a  quarter-century,  and,  as  late  as  1802, 
a  rixa,  or  students'  brawl,  between  Bnmonians  and  non-Bruno- 
nians  at  the  University  of  Guttingen  lasted  two  whole  days  and 
had  finally  to  be  put  down  by  a  troop  of  Hanoverian  horse.  As 
far  as  it  went,  the  theory  was  absolutely  consistent  and  complete 
in  all  its  parts.  Brown  regarded  hving  tissues  as  "excitable" 
in  heu  of  the  Hallerian  "irritability,"  and  life  itself  as  non-exist- 
ent, except  as  a  resultant  of  the  action  of  external  stimuli  upon 
an  organized  body.  Diseases  are  then  "sthenic"  or  "asthenic," 
according  as  the  vital  condition  or  "excitement"  is  increased  or 
diminished.  The  essentials  of  diagnosis  are  simply  whether  a  dis- 
ease is  constitutional  or  local,  sthenic  or  asthenic,  and  in  what  de- 
gree, and  the  treatment  consists  in  either  stimulating  or  depress- 
ing the  given  condition.  To  this  end  opium,  and,  of  course,  alco- 
hol, were  Brown's  favorite  agents.  Hippocrates  said  that  no 
knowledge  of  the  brain  can  tell  us  how  wine  will  act  upon  any 
particular  individual,  and  Brown  proceeded  to  apply  this  expcri- 
mental  idea  in  propria  persona  to  elucidate  his  theory,  using  suc- 

'  Allbutt:  Brit.  Med.  Jour.,  Lond.,  IflOO,  ii,  1850. 
*  Brown:  Elementa  medicinte,  1780. 
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ccsflive  doses  of  five  glasses  at  a  time.  Abuse  of  opium  and  alcohtJ 
eventually  killed  him.  His  method  gained  little  support  in  France 
anil  England,  but  Kush  took  it  up  in  America,  Rasori,  Moecati, 
Brera  and  others  in  Italy,  and  in  Gennany,  after  Chiistopb 
Girtanner's  plagiarisms  of  1790  had  been  exposed  and  the  "£le- 
meuta  medicinse,"  translated  by  M.  A,  Weikard,  Brown  came  into 
hLi  own.  The  book  hypnotized  even  Peter  Frank  and  Roschlaub 
and  was  greeted  by  a  flood  of  pamphlets  and  salvos  of  praiae.  Al- 
though his  errors  were  pointed  out  by  Humboldt  and  Hufeland, 
Brown  had  the  unique  distinction  of  polarizing  the  German  pro- 
fession. His  therapeutic  ideas,  Baas  asserts,  destroyed  more 
people  than  the  French  Revolution  and  the  Napoleonic  wars  com- 
bined, nor  will  we  dispute  the  same  historian's  pronouncement  that 
he  was  "morally  deserving  of  the  severest  condemnation." 

Another  ludicrous  phase  of  theoretic  medicine  in  the  eighteenth 
century  was  the  so-called  "doctrine  of  the  infarctus"  of  Johann 
Kilmpf,  the  supposititious  causa  catisans  of  most  human  ills  being 
simply  fecal  impac  tion.  This  fine  theory,  of  course,  fell  in  with 
the  vogue  of  clysters,  then  fashionable,  the  memory  of  which  b 
preserved  in  Moli^re  and  in  the  indescribable  fantasies  of  the 
artists  of  the  period. 

The  leading  physician  of  the  age  was  the  founder  of  the  "Ec- 
lectic School,"  Hermann  Boerkaave  (1668-1738),  who  is  especially 
remarkable  through  his  pupils,  Haller,  Gaub,  Cullen,  Pringle,  and 
the  leaders  of  the  "Old  Vienna  School,"  van  Swieten  and  de  Haen. 
At  first  a  follower  of  Spinoza,  Boerhaave  was  educated  along  the 
hroadest  lines,  but  while  he  was  the  leading  practitioner  of  his 
time,  he  is  now  principally  remembered  as  a  great  teacher  and  es- 
pecially as  a  chemist.  His  Eletnenta  chemice  (Leyden,  1732) 
wan  easily  the  best  book  on  the  subject  all  through  the  eighteenth 
cpntun,'.  In  medicine,  as  Allbutt  says,  he  made  no  experiments, 
and  "seems  to  have  contented  himself  with  hashing  up  the  partial 
truths  and  the  entire  errors  of  his  time."'  An  examination  of  his 
Aphorismi  (Ijcyden,  1709),  which  at  once  suf^ests  bis  reputa- 
tion as  the  "Batavian  Hippocrates"  (the  sedulous  de  Haen  aping 
Galen  as  commentator  of  the  great  man),  will  also  suggest  that 
this  reputation  has  evaporated  very  considerably  of  recent  years. 
Baas  (a  good  critic)  says  that  many  of  his  Delphic  utterances  seem 
today  "amI)iguouH  rather  than  profound,"  while  his  r 


'  Alllmlt:  Op.  nl..  ]).  IS.tO.  Thi'imly  cxpcririicnt  crcKli(«)  to  Boerhaave  ii 
his  alti'mpl  to  a-icvTluin  the  cffi'ct  of  pxtrrmp  heat  upon  animalB.  He  had  his 
piipiU,  PrcviKiMt  an<l  Fahrenheit,  put  a  dof;  and  a  ra(  in  nn  oveo  heated  up  to 
63  C;  it  w.is  found  that  they  iWvtl  in  twenty-<'iKht  minutes,  while  a  spaiTow, 
under  the  Ninu-  eonditions.  lusted  seven  minut<>i<.  Thbi.  surely,  is  a  kind  ot 
experimentation  tliat  wc  could  get  along  ju^t  as  well  wilhout. 
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plex  sigiUum  veri,  "was  never  manifested  in  his  treatment,"  and 
"his  prescriptions  were  less  effective  than  hie  personal  appearance." 
Yet  his  writings  bad  an  enormous  reputation  in  their  day,  and  his 
Instilutiones  (1708)  were  translated  even  into  Turkish  and  Arabic.' 
He  first  gave  a  special  course  of  lectiu^s  on  ophthalmology  (1708). 
The  anecdotes  about  his  fame  reaching  to  China  and  his  capacity 
for  making  monarcfas  wait  only  go  to  show  that  his  influence  was 
lai^ely  one  of  personality,  a  personaUty  which  was  kindly,  dig- 
nified, and  unasetmiing.  Boerhaave  was  perhaps  the  earhest  <A 
the  great  physicians  who  have  loved  music  and  frequently  as- 
sembled performers  at  his  house.    As  a  clinician,  he  is  credited  with 


Hermann  Boerhaave  (1668-1738). 

beii^  the  first  to  describe  rupture  of  the  esophagus  and  the  aura- 
like pain  which  precedes  hydrophobia.  It  is  said  that  he  was  the 
first  to  estabhsh  the  site  of  pleurisy  exclusively  in  the  pleura,  and 
to  prove  that  small-pox  is  spread  exclusively  by  contagion.  He 
used  the  Fahrenheit  thermometer  in  his  cUnic  and  the  practice 
was  kept  up  by  his  pupils,  van  Swieten  and  de  Haen.  His  scien- 
tific reputation  today  rests  largely  upon  the  idea  of  "affinity" 

■  See  C.  E.  Daniels:  Janus,  Leyden,  1912,  xvii,  295-312,  2  pi.  For  van 
Swieten 'a  sharthand  notea  on  Boerhaave'e  lectures,  which  give  some  idea  of  his 
mode  of  speaking  in  Iditin,  see  E.  C.  van  LeerBUmj  Janus,  1912,  xvii,  145-152. 
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between  substances  which  be  introduced  into  chemistry,  togetber 
with  an  improved  method  of  m airing  ^-in^ar  (1732). 

The  theories  just  renewed,  with  the  ain^  exception  of  Hoff- 
mann's perhaps,  are  not  entitled  to  the  respect  which  we  accord  to 
the  ideas  of  an  Asclepiades,  a  van  Hdmont,  tx*  a  Sydenham,  for  it 
is  just  these  eighteenth  century*  men  wbo  have  given  currency  to 
the  notion,  so  active  in  the  lay  mind,  that  the  progress  of  medi- 
cine itself  is  only  a  "succescdon  of  forgotten  theories."  Far  Ma 
work  was  done  by  a  very  different  group,  the  systematists,  and  we 
may  now  approach,  with  all  due  reverence,  the  greatest  systenoatist 


oil-pnintinR  by  Studer.) 


after  Galer,  ami  one  of  the  most  imposing  figures  in  all  medical 
historj-,  AUirrcht  von  Haller  (1708-77),  the  master  phyaiol(^;ist 
of  his  time.  Halli-r  ctime  out  of  the  old  Imurgcois  aristocracy  of 
Bern,  Switzerland,  and  was  an  infant  prodigy,  writing  Latin  verses 
and  a  Chaldce  ftrannnar  at  tx^ii,  anfi  at  sixteen,  worsting  his  senior, 
Pmfe.ssor  ('osehwitz,  in  the  latter'a  contention  that  the  Ungual 
vein  was  a  salivan,-  duct  (1725').  After  graduatii^  at  Leyden, 
having  for  his  teachers  men  like  Boerhaave,  A1])inus,  Winslow,  and 


.  .luodii 


salivalem  i 
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(in  mathematics)  John  BeinouiUi,  his  fame  as  a  poet  aod  botanist 
soon  drew  him  away  from  his  native  city  to  the  newly  established 
university  at  Gottingen,  where  he  remaned  for  seventeen  years, 
teaching  all  branches  of  medicine,  establishing  botanic  gardens  and 
churches,  writing  some  13,000  scientific  papers,  and  incidentally 
doing  his  best  experimental  work.  In  1753,  at  the  age  of  forty- 
five,  he  was  seized  with  an  attack  of  HeimtBek,  and  retired  to  Bern 
for  the  rest  of  his  days,  leading  a  life  of  most  varied  activity  as 
public  health  officer  and  savant,  with  a  touch  of  "Lord  Hi^ 
Everything  Else."  He  was  equally  eminent  as  anatomist,  phys- 
iologist, and  botanist,  wrote  poems  and  historic  novels,  carried  on 
perhaps  the  most  gigantic  correspondence  in  the  history  of  science, 
and  was  the  principal  founder  of  medical  and  scientific  bibliog- 
raphy, his  patient,  arduous  labors  in  this  field  being  marvels  in 
their  kind.'  In  anatomic  illustration,  he  did  much  for  the  estab- 
hshment  of  the  norm  of  the  blood-vessels  and  the  viscera.  His 
lames  atiaiomiae  is  authoritative  for  accurate  study  of  these 
and  other  structures  (Choulant).  The  Hallerianum  at  Bern  is  a 
symbol  of  his  chief  title  to  fame  as  the  founder  of  recent  physiology, 
the  forerunner  of  Johannes  MOUer,  Claude  Bernard,  and  Carl 
Ludwig.  His  greatest  single  contribution  to  the  subject  is  his  lab- 
oratory demonstration  of  Glisson's  hypothesis  that  irritability  (i.  e., 
contractility),  e.  g.,  in  an  excised  muscle,  is  the  specific  immanent 
property  of  all  muscular  tissues,  and  that  sensibility  is  an  exclusive 
property  of  nervous  tissue  or  of  tissues  supphed  with  nerve.  This 
classic  research,  based  upon  567  experiments,  of  which  he  himself 
performed  190,  was  made  at  Gottingen  in  1757,'  where  he  also  laid 
the  foundation  for  his  Elemenla  -physiologke  corporis  hnmani 
(Lausanne,  1759-66).  Of  this  great  work,  Sir  Michael  Foster  says 
truly  that  to  open  it  is  to  pass  into  modem  times.  Read  Professor 
Kronecker's  "Haller  redivivus"*  and  see  how  many  apparently 
"new"  discoveries  of  modem  observers  had  already  been  accounted 
for  by  this  great  master  and  are  now  foi^otten,  doubtless  because 
humanity  does  not  take  kindly  to  the  theorist  on  his  pedestal. 
They  include  a  reassertion  of  the  myogenic  theory  of  the  heart's 
action  (1736),  a  recognition  of  the  use  of  bile  in  the  digestion  of  fats 
(1736),  and  the  first  experimental  injections  of  putrid  matter  into 
the  living  body  (1760).    Akin  to  the  French  Encyclopedists  in  his 

'  Bibliotheca  botanica,  Z^ch.  1771-72;  Bibliotheca  anatomica,  Zflrich, 
1774-77;  Bibliotheca  chirui^ca,  Bern,  1774-77;  Bibliotheca  medicine  prac- 
ticw,  Basel,  1776-78. 

*  "De  partibuB  corporis  human!  eensibibbus  et  initabilibua,"  in  Com- 
ment. Soc.  reg.  GottingK  (1752),  1753,  ii,  114-214. 

•  Mitth.  d.  naturf.  Gwellsch.  in  Bern  (1902),  1903,  No.  1519-1550,  pp. 
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grasp  of  detail,  Haller  was  the  best  historian  of  medicine'  afUi 
Guy  de  CbauUac,  and  his  Uter&ry  judgments  are  veritable  lumina 
serUeniiarum.  In  embryology,  he  was  something  of  a  reactionary, 
and  successfully  wet-blanketed  the  correct  ideas  of  Wolff,  as  will 
appear.  He  lectiu^  and  wrote  on  surgery,  and  made  a  superb 
bibliography  of  the  subject,*  but  never  performed  an  operation  in 
his  life.  In  private  life,  Haller  was  modest,  sensible,  kindly,  and 
charitable,  and — rare  trait^not  afraid  to  affirm  his  ignorance  whoi 
he  could  not  explain  a  phenomenon.  But  he  was  complacent  as  to 
his  infallibility  about  what  he  professed  to  know,  did  not  like  to 
have  it  questioned,  and  so  left  no  school  of  followers  behind  him. 
To  his  contemporaries  he  seemed  a  "w  gUmosua,"  living  apart  on  a 
high  eminence;  but  he  was  probably  not  the  "pursy,  play'd-out 
Philistine"  of  some  of  his  portraits.  As  a  youth  he  was  singularly 
fine-looking.  In  the  history  of  German  Uterature,  HaUer  has  a 
substantial,  honorable  place.  His  Versuch  schweinerischer  OedichU 
(1732)  was  the  subject  of  the  famous  literary  quarrel  between  Bod- 
mer  and  Gottsched  as  to  the  relative  merits  of  the  natural  and  the 
artificial  in  poetry.  His  poem.  Die  Alpen  (1729),  first  drew  atten- 
tion to  the  glorious  beauties  of  Swiss  mountain  scenery,  and  its  in- 
fluence may  be  seen  in  Klopstock,  in  Schiller,  and  even  in  Coleridge. 
By  some  irony  of  fate  Haller,  the  poet,  is  now  chiefly  remembered 
by  the  following  commonplace  expression  of  bourgeois  sentiment: 

Ina  lonre  der  Natur  drin^it  kpin  erachaffener  Geiflt, 
Zu  gliicklich,  wann  sie  noch  die  assure  Schale  weist. 
Of  Nature's  inmost  heart  do  human  mind  can  tell, 
Happy,  indeed,  is  he  who  knows  its  outer  ahell — 

which  SO  excited  the  deriMon  of  Goethe.* 

With  Haller,  the  systematist,  we  may  class  the  works  of  a 
group  of  very  original  men,  beginning  with  the  De  morfria  arti- 
fidum  diatriba  (Modena,  1700)  of  Bernardino  Ramazziai  (1633- 
1714),  which  opened  up  an  entirely  new  department  of  modem 
medicine,  the  diseases  and  hygiene  of  occupations.  Ramazzini 
was  the  first  after  Paracelsus  to  call  attention  to  such  conditions 
as  stone-mason's  and  miner's  phthisis  (pneumonokoniosis),  the 
vertigo  and  sciatica  of  potters,  the  eye-troubles  of  gilders,  printers, 
and  other  occupations.  He  was  a  good  epidemiologist,  having 
described  the  outbreak  of  lathyrism  at  Modena  in  1690,  the 
malarial  epidemics  of  the  region  and  the  Paduan  cattle-plague  of 

'  Haller:  Methodus  studii  medici,  Amsterdam,  1751. 

'  Bibliotheca  chirurgica.  Bom,  1774-75. 

*  The  lines  occur  in  Haller'a  apostrophe  to  Newton,  which,  of  course, 
stirred  the  ill-will  of  Goethe,  on  account  of  his  own  opposition  to  Newton's 
theory  of  colors. 
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1712.  Like  all  the  clinicians  of  his  time,  he  made  observations  of 
the  weather  {Epkemerides  barometTioE,  1710).  Italy  has  done 
cponytnic  honor  to  his  memory  in  the  medical  periodical  which 
bears  his  name. 

"The  Divine  Order"  (1742')  of  the  old  Prussian  army  chaplain, 
Johann  Peter  Silssmilch  (1707-77),  is  an  epoch-making  work  in 
the  development  of  vital  and  medical  statistics,  bringing  together 
many  data  of  capital  importance  in  public  hygiene,  Lfe  insurance, 
and  national  polity.  Although  the  old  theologian's  view  is  en- 
tirely teleologic,  basing  everything  upon  a  divine  order  in  nature, 


Bernardino  Ramazzini  (1633-1714). 

and  although  the  English  statist,  John  Graunt,  had  long  before 
noticed  (1662)  that  the  population  can  be  estimated  from  an  ac- 
curate death-rate,  yet  ttie  importance  of  SUssmilch  to  medical 
men  ia  of  a  higher  order  than  the  mere  castii^  up  of  figures.  He 
it  was  who  insisted  upon  the  moral  and  political  significance  of 
statistics  and  affirmed  that  the  true  wealth  of  any  nation  consists 
in  an  industrious,  healthy  native  population,  and  not  merely  in 
material  and  financial  resources.     The  intelligent  apphcation  of 

1  deneu  VerfindenuigeD  dee 
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thb  humane,  broad-minded  principle  is  the  secret  of  the  industrial 
and  military  power  of  the  mighty  German  Empire  today. 

In  connection  with  the  name  of  Silssmilch  three  other  famoiu 
systematists  may  be  mentioned,  viz.,  Johann  Friedrich  Blumen- 
bach  (1752-184}),  of  Gottingen,  and  Pieter  Camper,  the  founders 
of  anthropology  and  craniology,  and  Johann  Peter  Franks  the 
founder  of  public  hygiene.  Although  Blumenbach's  theas,  "On 
the  Native  Varieties  of  the  Human  Race"  (1776'),  was  preceded 
by  the  essays  of  Bemier  (1684)  and  Linnteus  (1735),  yet  it  may 
fairly  be  considered  the  starting-point  in  modem  ethnolt^y,  since 
he  bases  bis  classification  upon  the  shape  of  the  skull  and  the  facial 


Pieter  Camper  (1722-89). 


conBguration,  as  well  as  the  color  of  the  skin.  In  describing  his 
large  collection  of  crania,  in  an  atlas  of  70  plates  (1790-1820*),  he 
used  the  vertical  aspect  from  above  downward  as  a  norm  in  clasd- 
fication,  but  because  a  female  Georgian  skull  was  the  most  sym- 
metric, he  introduced  the  unfortunate  term,  "Caucasian,"  to 
represent  the  Aryan  race.  He  is  also  remembered  by  the  dimu 
Blumevbachii  in  the  pons.  Blumenbaeh  was  followed  by  the 
learned  Pieter  Camper  (1722-89),  an  artist  in  training,  who  illus- 

'  Blumenbaeh:  Do  generis  humani  varietale  aalivu,  Gottingen,  1776. 
'  Another  valuabb  attns  of  skulls  ia  to  be  found  in  Eduard  Sondifort's 
description  of  the  l«yden  Mu.seum  of  Anatomy  (179U-1835). 
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trated  his  own  works  and  introduced  the  "facial  angle"  as  a  cri- 
terion of  race  (1760),  Camper  was  Albiaus'  great  rival  in  an- 
atomic illustration.  He  painted  in  oil,  aquatint,  and  pastel, 
made  drawings  in  chalk  and  India  ink,  practised  etching  and 
mezzotint,  and  even  made  marble  busts. 

He  discovered  the  proceaaua  vagiiialis  of  the  peritoneum,  the  fibrous 
Btructure  of  the  letu,  snd  made  capital  topographic  etudies  of  the  ^rm,  the 
pelvis,  aod  the  iDKuinal  can&l.  Hia  comparative  reaearchcs  on  the  Cetacea,  his 
studies  of  facial  ejcpression  of  the  paaaions,  and  his  Iconet  kemiarum  (1779), 
published  by  Soemmerring,  in  1801,  are  all  works  of  great  value.  Hia  b«atiae 
on  the  best  form  of  ehoee  (1781),  an  important  contribution  to  the  pbyaiolog; 
of  locomotion,  was  reprinted  in  English  translation  as  late  as  1871.  Camper, 
ODC  of  the  moat  versatile  of  men,  also  introduced  a  pessary  and  a  correct 


Johann  Peter  Frank  (1745-1821). 

mode  of  using  the  vectia,  practised  symphysiotomy  on  animals,  was  tt  pro- 
moter of  inoculation,  lectured  to  crowded  audiences  on  l^al  medidne,  and 
was  the  firat  to  open  a  aui^eal  polyclinic  (Groningen,  1764). 

A  rare  and  happy  mixture  of  German  thoroi^hness  with  French 
intelligence  was  Johann  Peter  Frank  (1745-1821),  of  Rotalben 
(Palatinate),  the  four  volumes  of  whose  "Complete  System  of 
Medical  Polity"  (System  einer  voUstdndigen  medicinischen  PoHzey), 
published  at  Mannheim  in  1777-88  by  Schwann,  the  printer  of 
Schiller's  "Robbers,"  are  the  very  foundation  of  modem  public 
hygiene,  and  a  noble  monument  of  a  life-long  devotion  to  hu- 
manity.    The  author  was  a  poor  waif,  almost  cast  adrift  at  a  street 
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door,  who  made  himself  one  of  the  greatest  teachers  and  practi- 
tioners of  his  time  by  bis  own  industry.  He  was  the  first  phymciui 
to  signaJize  the  importance  of  diseases  of  the  spinal  cord  (1792'), 
defined  diabetes  insipidus  (1794),  and  wrote  an  important  treatise 
on  therapeutics  (1792-1821*).  His  great  work  on  public  hygiene, 
as  covering  the  whole  subject  of  man's  life  "from  the  womb  to  the 
tomb" — sewerage,  water-supply,  even  school-hygiene,  sexual  hy- 
giene, and  suitable  benches  and  meals  for  the  children,  as  well  as 
the  ideal  of  a  scientific  "medical  poUce" — really  leaves  little  fw 
Pettenkofer  and  the  modems.  In  the  preventive  medicine  of  the 
future,  the  name  of  Frank 
will  loom  larger  with  mean- 
ings, for  he  was  himself  a 
true  modem. 

After  Haller,  the  princi- 
pal landmark  of  eightoenth 
century  physiology  is  un- 
doubtedly the  Statical  Es- 
says (1731-33)  of  Stephen 
Hales  (1677-1761),  an  Eng- 
lish clergyman  of  inventive 
genius,  who  enriched  prac- 
tical science  in  many  ways, 
particularly  as  the  origina- 
tor of  artificial  ventilation 
(1743).  In  the  first  part  of 
these  essays.  Hales  investi- 
gates the  movement  of  sap 
in  plants.  The  second  part, 
entitled  H wmadynamics 
(1733),  contains  his  most 
important  work,  on  the  mechanical  relations  of  blood-pressure, 
marking  the  first  real  advance  in  the  phyaiology  of  the  circulation 
between  Harvey  and  Poiseuille.  By  fastening  a  long  glass  tube 
inside  a  horse's  artery  Hales  devised  the  first  manometer  or  to- 
nometer, with  the  aid  of  which  he  made  quantitative  estimates  of 
the  blood-pressure,  the  capacity  of  the  heart,  and  the  velocity  of 
the  blood-current,  which  in  tendency  are  essentially  modem. 

The  physiology  of  digestion  was  materially  advanced  by  the 
experiments  of  Ren^A.-F.   de  RfeuHnur*   (1683-1757)    upon   a 


Stephen  Hales  (1677-1761). 


'Frank:    "De  vertebralia  columns  in  roorbis  dignitate,"  in  his  Delect, 
opusc.  med.,  Tieini,  1792,  ri,  1-50. 

•  "De  curandis  hominum  morbis  epitome,"  Viepna,  1792-1821. 

*  The  inventor  of  the  80  degrees  thermometer. 
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pet  kite,  in  which  he  succeeded  in  isolating  the  gastric  juice  and 
demonstrating  its  solvent  effect  upon  foods  (1752').  These  re- 
sults were  very  ably  coufitmed  and  extended  by  the  work  of  the 
Abbate  lAzaro  SpalUnzani  (1729-99),  of  Scandiano,  Italy,  an  in- 
vestigator of  mngular  power.  Spallanzani  discovered  the  digestive 
power  of  sahva,  and  reaffirmed  the  solvent  property  of  the  gastric 
juice,*  showing  that  it  wiH  act  outside  the  body,  and  that  it  cannot 
only  prevent  putrefaction,  but  will  inhibit  it  when  once  begun.  He 
failed,  however,  to  recognize  the  acid  character  of  the  gastric  juice, 
a  point  which  was  to  be  brought  out  by  the  American  physiologist 
Young.  In  1768,*  Spallanzani  founded  the  doctrine  of  the  re- 
generation of  the  spinal  cord  through  his  discovery  of  its  new 
growth  during  r^eneration  of  the  tail  in  the  hzard.  He  also 
showed  that  the  sexual  posture  in  the  frog  is  maintained  as  a  spinal 
reflex  after  decapitation  or  after  section  of  the  two  brachial  nerves, 
fore  and  aft  (1768*).  He  made  important  investigations  of  the 
respiratory  exchanges  in  warm-  and  cold-blooded  animals,^  showing 
that  hibernating  animals  can  live  comfortably  for  a  time  in  carbon 
dioxide  gas,  where  ordinary  warm-blooded  creatures  die  at  once; 
that  cold-blooded  animals  can  live  in  hydrogen  and  continue  to 
give  off  COi;  and,  most  important  of  all,  that  hving  tissues,  ex- 
cised from  a  freahly  killed  animal,  take  up  oxygen  and  even  give  off 
COj  in  an  atmosphere  of  air  or  hydrc^en  or  nitrogen.  His  experi- 
ments on  the  bat  proved  that  it  is  very  slightly  dependent  on  vision, 
so  that  its  known  deficiency  in  visual  purple  (Kiihne)  may  be  due 
to  disuse.  A  most  important  investigation  of  Spallanzani's  bore 
upon  the  doctrine  of  spontaneous  generation. 

In  1748,  John  Turberville  Needhun  (1713-81),  an  English  Catholic  priest 
in  residence  on  the  continent,  published  certain  ewwriments  on  boiled  meat- 
juici^,  inclosed  in  vials  and  sealed  with  mastic,  the  subsequent  presence  of 
micro-orRanisms  in  these  liquids  leading  him  to  the  conclusion  that  they  were 
produced  by  spontaneous  generation.  Spallanzani  refuted  all  this  by  using 
^laaa  flasks  with  slender  necks,  which  could  be  hermetically  sealed  in  flame, 
immersinB  them  in  boilin^^  water  prior  to  the  teat;  and  he  also  overthrew 
Needham  s  subsequent  objection  to  the  boiling  feature  by  showing  that  ex- 
posure of  the  sealed  fluids  to  the  sir  aeain  would  renew  tne  presumable  ger- 
minative  or  "vegetative  force"  in  the  liguids,  which,  Needham  maintained, 
had  been  destroyed  by  the  flame.  Finally,  Spallanzani  was,  with  lUaumur, 
TremUey,  and  Bonnet,  one  of  the  pioneers  of  experimental  morpholoCT  ''' 
the  strictly  modem  sense.    lUaumur,  in  1712,  proauced  regenerations  of  the 

>  Reaumur;  "Sur  la  digestion  dee  oiseaux,"  Mtoi.  Acad.  roy.  d.  sc.,  1752, 
Paris.  1756,  286-307. 

'Spallanzani:  Delia  digestione  degli  animali,  in  his;  Fisica  animate, 
Venice,  1782,  vol.  i,  1-312,  ii,  1-83. 

■  Prodromi  sulla  riproduzione  animale:  Riproduzione  della  coda  del 
girino,  Modena,  176S. 

*Ibid. 

*  See  the  memoirs  on  respiration  in  his  collected  works. 
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clawa  uid  scales  of  lobsters  and  crab*.'  In  1740-44,'  Abraham  TVembler  rat 
hydran  into  xevfTal  piecec,  producing  new  iodividiialB,  and  got  a.  third  gencn- 
tiim  by  cutting  up  the  latter.  In  this  he  was  followed  by  Bonnet,*  who  n- 
perimcntod  on  frenh-watcr  wonos  (1741-45),  by  Henry  Baker,  who  followtd 


uji  Tremblcy's  work  on  polyps  (1743'),  and  by  Spallangani,  who  produmi 
rc-Ecncrations  of  the  heads,  tain,  limbs,  and  tentacles  of  earthwonna,  tad-poks. 
saliimunderH,  and  fmails  (1768*).  These  experimentH  were  not  taken  up  spin 
unril  thr  end  of  the  nineteenth  century,  but  they  contain  all  the  essentiau  rf 
the  moik'm  work  of  Iloux,  Driesch,  Morgan,  Loeb,  and  others. 

An  Engliiih  phyniolo^at,  whose  work  was  long  forgotten  but  has 
now  come  to  the  front  on  account  of  its  essential  importance,  ie 


William  Hewsjn.  F.R.P.  (1739-74). 

William  Hewson  (17;M>-74*.  of  Hexham.  Northumberland.  Hew- 
s<in  wa.-;  a  pupil  uf  tho  Hunters,  ami  John  Hunter  left  him  in  charge 
of  his  ilis.<»Hiiiii;-nH>iu  wlieii  he  wont  abrojid  with  the  army.  He 
aftorwanl  wont  into  partnership  with  William  Hunter  in  anatomic 

I  K.^tumiir:   M.iii.  d.-  V\x-m\.  de  s.-..  Paris.  1712.  223-242.  1  ^. 

i  InmW.y:     MomoiTvs  ixuir  #cr\-ir  i  I  histoire  d'un  genre  <k  poljrpw 

'  IViiiui.   rraiio  d  TTis.vtol,-ti,>.  pt   2.  Psri*.  1745. 

•  Ivikor:   \i\  .Vtl.iui't  t.'w;ints  .i  Natunl  Hist.>r\-  of  the  PoIjin'.  Ifintilnn. 

•  Si',i;'..iii:a;i:.   IViin'mo  lii  uii'.-jvr^  «<pra  I,-  riprv».iuik>ni  ■■iniw\«K   Miha. 
IS21'- 
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teaching,  Bhariog  his  profits,  and  later  assisting  him  at  the  school 
in  Great  Windnull  Street  from  1769  on.  When  Hewson  married, 
William  Hunter,  who  seems  to  have  had  a  natural  aversion  to 
Benedicts,  abruptly  broke  off  the  partnership,  much  to  Hewaon's 
pecuniary  disadvantage.  He  soon  retrieved  himself,  however, 
having  made  his  reputation  through  his  Royal  Society  memoir  on 
the  lymphatics,  which  got  him  the  Copley  medal  in  1769  and  the 
honor  of  F.R.S.  in  1770.  Hewson'a  discovery  of  the  existence  of 
lacteal  and  lymphatic  vessels  in  birds,  reptiles,  and  fishes  was 
esteemed  of  capital  importance  in  its  day,  because  the  two  Hunters 
maintained  that  absorption  is  an  exclusive  function  of  the  lym- 
phatics, gainst  which  it  was  objected  that  there  are  animals  which 
have  neither  lacteals  nor  lymphatics.  Magendie's  demonstration 
that  the  blood-vessels  have  an  absorbent  function  of  course  threw 
this  phase  of  Hewson's  work  into  the  bacl^ound,  and  present 
interest  is  centered  on  his  Experimental  Inquiry  into  the  Prop- 
erties of  the  Blood  (1771).  This  work,  a  fine  example  of  the  ex- 
perimental method  taught  by  the  Hunters,  establishes  the  essen- 
tial features  of  the  copulation  of  the  blood  in  an  entirely  modem 
spirit.  Before  Hewson's  time,  coagulation  was  ascribed  to  the 
supposed  cooling  off  of  the  blood,  to  the  fact  that  it  had  ceased  to 
move,  or  to  the  idea  that  its  corpuscles  had  solidified  into  rouleaux. 
Hewson  showed  that  when  the  coagulation  of  the  blood  is  delayed, 
as  by  cold,  neutral  salts,  or  otherwise,  a  coagulable  plasma  can  be 
separated  from  the  corpuscles  and  skimmed  off  the  surface,  and 
that  this  plasma  contains  an  insoluble  substance  which  can  be  pre- 
cipitated and  removed  at  a  temperature  a  httle  over  50°  C.  Co- 
af!ulatioD,  in  Hewson's  view,  was  due  to  the  formation  in  the 
plasma  of  this  insoluble  substance,  which  he  called  "coagulable 
lymph,"  and  which  we  now  know  to  be  fibrinogen.  Hewson's  ex- 
periments were  soon  forgotten,  even  after  Andrew  Buchanan  had 
shown,  in  1845,  that  a  substance  can  be  extracted  from  the  lym- 
phatic glands,  the  buffy  coat  of  the  blood,  and  other  tissues,  which 
will  coagulate  not  only  blood,  but  serous  fluids  not  in  themselves 
coagulable.  The  modem  discovery  that  fibrinogen  is  a  nucleo- 
proteid,  and  that  in  coagulation  it  is  converted  into  fibrin,  threw 
the  work  of  Hewson  into  stronger  rehef.  He  also^made  the  im- 
portant observation  that  sir  is  contained  in  the  pleura  in  pneumo- 
thorax (1767),  and  was  one  of  the  first  to  perform  the  operation  of 
paracente^,  although  in  this  he  was  preceded  by  Monro  secundiK. 
Hewson,  a  man  of  genius,  died  of  a  dissection  wound  in  1774. 

William  Cumberland  Cruikshank  (1745-1800),  of  Edinburgh, 
who  succeeded  Hewson  as  William  Hunter's  assistant,  gave  the 
latter  such  satisfaction  that  he  was  made  a  partner  in  the  Great 
WindmiU  Street  School,  which,  after  Hunter's  death,  he  took 
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charge  of,  in  conjunction  with  Matthew  Baillie.  Cruikshank  in- 
vestigated  the  reunion  and  n^neration  of  divided  nerves  (1776'), 
the  passage  of  the  impregnated  ovum  through  the  Fallopian  tube 
(1778'),  the  physiology  of  absorption  (1778-86),  and  in  his  Ex- 
periments Upon  the  Intetmble  Perspiralion  of  the  Human  Body 
(1778)  he  demonstrated  that  the  skin  gives  off  carbon  dioxide,  as 
well  as  the  lungs.  Hia  Anatomy  of  the  Absorbing  Vessels  of  the 
Human  Body  (1786)  embodies  the  results  of  his  labors  with  Wil- 
liam Hunter.'  In  1797,  he  demonstrated  albuminuria  in  dropsical 
fevers.*  *  Cruikshank  had  a  large  practice,  turning  his  private 
office  into  a  public  dispensary  for  the  poor  on  occasion,  which  won 
hitn  the  warm  regard  of  his 
friend,  Dr.  Johnson,  whom 
he  treated  in  his  last  illness 
and  who  described  him,  in 
the  Scottish  phrase,  as  "a 
sweet-blooded  man." 

Robert  Whytt  (1714- 
66),  of  Edinburgh,  a  pupil 
of  Monro  primus,  Chesel- 
den,  Winslow,  Boerhaave, 
lind  Albinus,  is  memorable 
for  his  work  on  the  phj-si- 
ology  and  pathologj'  of  the 
nervous  sj-stem.  In  his 
memoir  On  the  Vitai  and 
Other  Involuntary  Motions 
of  Animala  (Edinburgh, 
1750),  he  demonstrated  for 
the  first  time  that  the  in- 
tegrity of  the  spinal  cord 
as  a  whole  is  not  necessary 
for  reflex  action,  and  that 
the  preservation  of  only  a 
small  fragment  of  it  will  suffice  for  this  purpose.  He  also  discovered 
that  destruction  of  one  of  the  anterior  corpora  quadrtgemina  will 
abolish  reflex  contraction  of  the  pupils  to  light  (Whytt's  reflex, 
1768),  and  was  one  of  the  first  to  notice  the  phenomena  of  spinal 
shock.     In  all  these  oljsorvations  he  was  moved  to  discard  the 

1  Phil,  Tr-,  Lcmd.,  ITM,  Ixxxv.  177-1S9.  I  pi. 
=  Ibi'i,  17!tr,  Ixxxvii,  H)7-214.  1  pi. 

'  Hiitilcr  KH.1  ncciL-'tomod  to  siiy  thiil  Ihc  iinaliimy  of  Ihe  lyrophatic  eys- 
ti'iii  WHS  clevcloptHi  by  hinbiclf,  his  firothpr  John,  Hewwrn,  and  CruikfihaDk. 
'  Bv  the  :i(i(lition  of  corrusivo  sublimalf  and  nilric  acid  or  by  boiling 


■.  Cniikahank  (1745-1800). 


sdbvGoogIc 


THE    EIGHTEENTH   CENTURY  333 

current  hypothesis  of  Stahl  that  a  "rational  eoul"  is  the  cause 
of  involuntary  movements.  In  his  Observaiions  on  the  Dropsy 
in  (he  Brain  (1768)  Whytt  first  described  tuberculous  meningitis 
in  children,  and  his  book,  On  Nervous,  Hypochondriacal,  or 
Hysterical  Diseases  (1764),  was  an  important  contribution  to 
neurolojiiy  in  its  day. 

The  cerebrospinal  fluid  was  discovered  in  1774  by  Domenico 
Cotogno  (1736-1822),  who  also  demonstrated  albumen  in  the  urine 
by  boiling  (1764),  seventy  years  after  Frederik  Dekker  (1694),  and 
described  sciatica  (1770), 

Electrophysiology  had  its  origin  in  the  epoch-making  experi- 
ments on  muBcle-nerve  preparations,  summarized  in  1792'  by 
Luigi  Galvani  (1737-98)  of  Bologna.  Animal  electricity  had  been 
observed  in  the  torpedo  by  John  Walsh  in  1773,  and  in  John 
Hunter's  studies  of  other  electric  fishes,  but  Galvanl's  discovery 
of  the  electric  properties  of  excised  tissues,  which  he  happened 
upon  in  his  laboratory  by  sheer  accident,  is  the  starting-point 
of  modern  work.  It  was  followed  up,  with  rare  skill  and  insight, 
by  Alessandro  Volta  (1745-1827),  professor  at  Pavia  (1778- 
1819=),  in  his  "Letters  on  Animal  Electricity"  (1792).  Volta 
divided  conductors  of  electricity  into  metallic  and  liquid  (elec- 
trolysis), devised  the  famous  Voltaic  pile  (1799),  and  showed  that 
a  muscle  can  be  thrown  into  continuous  (tetanic)  contraction  by 
successive  electric  stimulations. 

Meanwhile  Benjamin  Franklin,  Kratzenstein,  Schaeffer  (1752),  G.  F. 
Roaalcr  (electric  bath,  1768),  Manduyt  (1777),  WiUiam  Henly  (1779),  and 
many  others  were  already  utihzlng  eleetricity  in  the  treatment  of  disease. 
Static  machines  were  installed  in  the  Middlesex  Hospital  in  1787,  in  St.  Bar- 
tholomew's in  1777,  and  in  St.  Thomas's  about  1799.  An  old  print,  of  date 
1799,  showing  the  adminUtration  of  static  electricity  to  a  patient,  btHagp  on  the 
walls  of  the  Electrical  Department  of  St.  Bartholomew's. 

The  introduction  of  the  galvanic  method  of  stimulation  had  no  immediate 
effect  upon  pbysiolopc  research.  As  Lan^ey  points  out,  all  the  nerves  of 
the  body  were  held  to  originate  in  the  brain,  which  was  regarded  as  the  sole 
source  of  nervous  influence,  acting  by  means  of  "animal  spirits"  secreted  from 
the  blood  and  passing  from  the  brain  into  the  nerves,  "The  present  sympathetic 
or  autonomic  chain  was  called  the  "intercostal  nerve,"  the  cerebral  origin  of 
which  was  contested  by  Pourfoir  du  Petit  (1727)  on  anatomic  grounds;  but 
although  Whytt  (1751-65)  attempted  to  rationalize  current  concepts  and 
Haller  (1752)  established  hia  famous  doctrine  that  sensibility  is  confined  to 
nerves  and  irritability  (contract ilitj[)  to  muscle,  the  theory  that  all  nervous 
|x>wer  proceeds  from  the  brain  continued  to  hold  the  field  and  the  true  func- 
tions of  the  vegetative  nervous  system  and  of  structures  made  of  involuntary 
muscle  were  not  understood.' 


'  Galvani:  De  viribus  electricitatia  in  motu  musculari,  Modena,  1792. 

'  A  statue  of  Volta  was  erected  in  the  Athemeum  of  the  University  of 
Pavia  in  1878. 

■  J.  N.  Langley:  Jour.  I^ysiot.,  Loud.,  1910, 1,  225-258. 
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The  Abbate  Felice  Fontana  (1730-1803)  was  the  author  oft 
treatise  on  the  venom  of  the  viper  (1767'),  which  was  the  starting- 
point  of  the  modem  investigation  of  seipent  venoms. 

But  perhaps  the  best  piece  of  physiologic  work  in  the  eighteentli 
century  was  the  completion  of  the  modem  theoiy  of  respintioB, 
which  tumed  upon  the  discovery  of  the  different  gases  in  the  at- 
mosphere, vie.,  carbon  dioxide  by  Black  (1757),  hydit^en  by 
Cavendish  (1766),  nitrogen  by  Rutherford  (1772),  oxygen  I9 
Priestley  and  Scheele  (1771),  and  Lavoisier  (1775).  The  gtnt 
Scottish  chemist  Joseph  Black  (1728-99)  is  known  to  physidsb 
for  his  original  definiticaa 
of  "specific  heat"  and 
"capacity  for  heat"  and 
for  his  subtle  criterion  of 
"latent  heat"^that  Uw 
temperature  of  a  boir 
and  the  amount  of  heat  ft 
possesses  are  two  eutin^ 
different  things.  In  Ui 
Disaertaiio  de  humore  addi 
a  cibo  orto  (1754)  he  made 
a  distinction  equally  im- 
portant for  chemistry  and 
physiology.  Chemists  d 
Black's  day,  following 
Stahl,  believed  that  when 
lime  is  heated  it  gains 
phlogiston,  and  wh)en 
quicklime  is  slaked  it  loses 
phlogiston.  Black's  exper- 
iments exploded  Stahl's 
theory  by  showing  that, 
in  reality,  quickened  lime 
loses  something  (CaCOi  ■= 
CaO  +  CO,),  and  quick- 
lime, when  slaked,  gains  something  (CaO  -|-  HjO  =  Ca(OH)i).  He 
also  noted  that  the  gas  or  "fixed  air"  given  off  by  quickened  lime 
and  alkalis  is  also  present  in  expired  air,  and  is  physiologically  ir- 
respirable,  although  not  necessarily  toxic.  Thus  Black  had  again 
isolated  the  carbonic  acid  gas  which  van  Helmont  had,  over  a 
hundred  years  before,  noted  in  fermentation  as  gas  ayb>estre.  A 
few  steps  further  and  he  would  have  arrived  at  the  conclusion  of 
the  whole  matter.    Joseph  Priestley  (1733-1804)  had  the  truth  in 


Joeeph  Black  (1728-99). 


'  Fontana:  Ricerchc  fisiche  sopra  il  veleno  della  vipera,  Lucca,  1767. 
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his  grasp  when  be  isolated  ox>-gen  (1772')  and  saw  that  vegetatiiig 
plants  renew  vitiated  air,  but  being  a  confirmed  Stahlian,  be  only 
made  matters  worse  bj-  seeing  reparation  as  "the  [^lopstication  of 
dephlogisticated  air."  It  was  reserved  for  the  genius  of  Antoine- 
Laurent  Lavmsier  (1743-94)  to  discover  the  true  nature  of  the  intei^ 
change  of  gases  in  the  hmgs,  and  to  donolish  the  [^ilogiston  theory 
by  bis  introduction  ot  quantitative  relations  in  chemistrj'.  As  Sii 
Michael  Foster  maintains,  "he  and  be  alone  discovered  o^'gen" 
(1775*),  for  Mayow,  Priestky,  and  Scheele  had  only  isolated  it. 
Priestley,  deceived  by  the  specious  label,  "phlogiston,"  had  ex- 
plained the  facts  ot  resfHration  in  an  inverted  order.  But  Lavoimer 
proved  that  insfHred  air 
is  converted  into  Black's 
"fixed  air,"  the  nitrogen 
or  "azote"  (which  he  also 
discovered)  alone  remain- 
ing unchanged.  Further, 
in  conjunction  with  the  as- 
tronomer La[dace  (1780- 
85'),  he  demonstrated  that 
respiration  is  in  every  way 
the  analogue  (rf  combus- 
tion, the  chemical  products 
being  carbon  dioxide  and 
water.  But  Lavoisier, 
whose  life  was  lost  to 
science  through  the  fanatr 
icbm  of  the  French  Revo- 
lutionists, had  adopted  the 
erroneous  theory  that  the 
oxidation  of  carbon  and 
hydrogen  takes  place  in 
the  tubules  of  the  lungs. 
This  was  corrected  in  1791 

by  Lagrange,  the  author  of  the  Mlcamque  analytique,  who  main- 
tained, through  his  pupil  Hassenfratz,*  that  the  dissolved  oxygen 
of  the  inspired  air  slowly  takes  up  carbon  and  hydrogen  from  the 
tissues  as  the  blood  courses  throu^  them.  The  finishing  touch  was 
added  when  Gustav  Magnus,  in  1837,'  showed,  with  the  aid  of  a 

'  Priestley:   Obeervations  on  Different  Kinds  of  Air,  Phil.  Tr.,  Lond., 
1772,  bdi,  147-264,  1  pi. 

•  Lavoisier:  Hiat.  Acad.  roy.  d.  bc.,  1775,  Paris,  1778,  pp.  520-526. 
'  Ibid.,  1780,  Paris,  1784,  355-408. 

^Hasseafratz:  Ann.  d.  chim.,  Paris,  1791,  ix,  261-274. 

*  Magnus:  Ann.  d.  Fhys.  u.  Chem.,  Leipz.,  1837,  xli,  533-606. 


Joseph  Priestley  (1733-1804). 
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Sprengel's  air-pump,  that  venous  and  arterial  blood  both  contjun 
■  oxygen  as  well  as  C0»,  demonstrating — what  Cruikshank  toward 
the  end  of  his  life  had  partly  elucidated— that  all  the  tissues  re- 
spire in  the  sense  of  assimilating  oxygen  and  giving  up  CO^  Thus 
the  development  of  the  physiolt^y  of  respiration,  from  Borelli  to 
M^nus,  was  almost  exclusively  the  work  of  three  mathematicians, 
two  physicists,  and  five  chemists. 

The  diBcovery  of  oxygen  had  a  smKUlar  effect  upon  medical  mtHm. 
Louis  Jurine,  Loius  pdier,  Psflcal  Joseph  Feiro,  G.  C.  Reich.  J.  B.  T.  Bumk, 


sttrTbutiog 

l&ck  0 


i  of  oxygen,  or  tc 


fine-apun  modifications  ol 
this  theory,  too  numeroua  and       T 
complex  to  be  mentioned  here.       1 
Of  this  group,  the  moot  maa-       I 
orablc    perhaps    was    Tbomaa        1 
Beddoes  (1760-1808),  of  ShiS-       1 
nal,  Shrojwhire,  who  aiscovered 
Humphrey  Davy.    In  1798  he 
founded  the  Pneumfttic  Insti- 
tute at  Clifton  for  the  treat- 
ment of  disease  by  inh«lalioa- 
liie  apparatus  was  constnictMl. 
by  no  leas   than   James   Watt^ 
who    invented    the    gaaomettV 

(1790),  and,  as  Beddoes'  assist 

ant,  Davy  discovered  the  an 

esthetic    properties   of    nitniu^s^ 

oxide  in  1799.    The  essays  b«»^ 

Beddoes  and  Watt  "On  Fact*  — 

tious  Airs"  (1794-96)  advano^ 

the  important  therapeutic  coi^k.  ' 

cept  of  treating  certain  diaeasc^-T=9 

by  placing    the  patient   in        a 

"factitious  atmosphere,"  whie-  "li 

has  since  found  such  a  defini^C~  f 

vindication     in     the     open-s~:^ar 

treatment  of  phthisis  and  th:^»p 

modern  surgery  of  the  chest.     Beddoes'  general  plan  of  treating  respiratoc — J' 

troubles  by  inhalations  of  different  gases  is  now  standardized  as  a£rotherap^v 

or  pneumotherapy.    The  plan  of  Beddoea  and  Watt  was  revived  by  Louis  Wal«=3- 


Antoine-Laurent  I^voisier  (1743-94.) 


The  great  center  of  anatomic  teaching  in  the  seventeenth  cexn- 
tury  was  Leyden;  at  the  beginning  of  the  eighteenth  centur^v'i 
Paris.  The  rise  of  Edinburgh  as  a  center  of  medical  teaching  w^^s 
due  to  the  following  train  of  circumstances.  In  1700,  John  Monr'^i 
a  Scotch  army  surgeon  of  good  family,  settled  in  Edinburgh,  ao.  <J, 
knowing  of  the  superiority  of  continental  training  in  medicir».«. 
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conceived  the  idea  of  starting  a  medical  school  is  the  northern 
capital,  mainly  out  of  a  great  afTection  for  his  only  son,  Alexander,  - 
whom  he  desired  to  leave  well  established  in  thjs  world.  In  ac- 
cordance with  this  plan,  young  Alexander  Monro  received  a  careful 
medical  education  at  London,  Paris,  and  Leyden,  becoming  a 
warm  friend  of  Cheselden  and  Boerhaave,  and,  on  returning  to 
Edinburgh  in  1719,  was  duly  examined  and  qualified  by  the  Suiv 
geon's  Guild,  and,  in  1720,  on  reconunendation  of  the  Town  Coun- 
cil, was  elected  professor  of  anatomy  in  the  newly  established  uni- 
versity at  the  age  of  twenty-two.  Being  a  teacher  of  marked  abil- 
ity, his  courses  were  soon  followed  by  enthusiastic  students  in 
large  numbers,  the  roster 
climbing  from  57,  in  1720, 
to  182,  in  1749,  this  steady 
arithmetic  progression  be- 
ing interrupted  only  by  the 
Hebellion  of  '45.  Alex- 
ander Monro  followed  his 
father's  plan  for  his  own 
son,  and  the  latter  ex- 
tended the  same  policy 
to  the  grandson,  both  of 
whom  were  also  named 
Alexander,  so  that  the 
three  Monros,  primus,  se- 
cundiis,  and  tertiua,  aa  they 
were  called,  held  the  chair 
of  anatomy  at  Edinburgh 
in  uninterrupted  succe&r 
sion,  like  some  entailed 
estate,  for  a  period  of  one 
hundred  and  twenty-six  Alexander  Monro  pnmia  (1697-1767). 
years    (1720-1846).      The 

men  of  the  Monro  dynasty  were,  all  of  them,  ori^al  characters 
of  unusual  attainments,  authors  of  many  valuable  works,  morbid 
on  the  subject  of  controversy,  it  is  true,  but  in  every  way  worthy 
of  the  confidence  placed  in  than  by  their  fellow-townsmen.  Dur- 
ing the  period  1720-90,  some  12,800  students  were  taught  by  Monro 
primus  and  secundus  alone,  and  it  was  largely  due  to  them  that 
Edinbiu^  became  the  great  center  of  medical  teaching  that  it  was 
in  the  "last  century." 

Anatomic  research  in  this  period  did  not  attain  the  brilliani^  it  had  in  the 
preceding  century,  nearly  every  year  of  which  was  diHtinRuished  by  some  new 
discovery.  Many  of  the  best  anatomists  of  the  eighteenth  century,  such  as 
Cheseltlen,  Pott,  the  Monros,  the  Huntere,  Deeamt,  Scarpa,  were  go-called 
«.._.«i->«at«ni>tg^  god  (jjg  studies  of  the  time  were  mainly  topographic 
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and  i<!onographic.  SuraiesI  anatomy,  id  fact,  begins  properly  witft  the  wiil- 
ings  of  Joseph  Lieutau(f(170a-80)  and,  after  this  time  (1724),  a  grt&t  number 
of  fine  atlases  were  published,  such  as  Cheseltlen  on  the  bones  (1733'),  Albn»M 
on  the  bones  and  muscles  (1747-53'),  Eisennmnn  on  the  uterus  (1752'),  Ziim 
on  the  eye  (1755'),  Scarpa  on  the  ear  (1772-99'),  Soemmerring  on  the  cranial 
nerves  (1778'),  Eduard  Sandifort  on  the  duodenum  (1780'),  or  Paolo  Moscwni 
on  the  lymphatics  (1787'),  These  and  many  others  were  all  gathered  t^^tbei 
in  the  great  collections  of  Juat  Christian  von  Loder  (1794-1803)  and  L.  M.  A- 
Caldani  (iconet  Anatomicce,  Venice,  1801-13).  The  splendid  posthumous  MS. 
illustrations  which  Paolo  Uascagni  (1752-1815)  had  designed  for  a  great 
anatomic  atlas  were  entrusted  to  his  prosect«r,  Francesco  Aniommarchi 
(Napoleon's  physician  at  St,  Helena),  for  publication,  and  were  issued  by  him 
in  sumptuous  style  in  1819,  and  again,  in  1821andl823-32,  by  others  whom  the 
Mascagni  family,  disgusted  with  Antommarchi's  dubious  metbods,  had  selected 
as  editors.  Antommarchi  subsequently  plagiarized  a  number  of  Mascagni's 
plates  in  a  work  purporting  l«  be  his  own.  The  surgeons  Pierre  Dionis  and 
William  Cheselden  wrote  anatomic  text-books  which  were  both  of  them  popular 
in  their  day,  but  probably  the  best  all-round  treatise  on  the  subject  between 
Vesalius  and  Bichat  was  the  Exposition  anatomique  (1723)  of  the  Danixh 
teacher  Jakob  Benignus  Winslow  (1669-1760),  a  pupil  of  Duvemey,  who  did 
much  to  condense  and  systematize  what  was  known,  especially  in  regard  to 
such  matters  as  the  origin^  insertion,  and  nomenclature  of  the  different  muscles. 
His  work  was  the  authoritative  text-book  for  nearly  a  century.  There  was  a 
fair  showing  of  those  specialized  investigations  of  physiologic  import  which 
added  so  much  Iu9t«r  to  seventeenth  century  anatomy,  Duvemey's  work  on 
the  ear  (1683)  was  very  ably  supplemented  by  the  investigations  of  Valsalva 
(1704)  and  Cotugno  (1774),  and  with  these  may  be  mentioned  the  monc^raphs 
of  Cowper  on  the  urethr^  glands  (1702"),  of  Abraham  Vater  on  the  ampulla 
of  the  bile-duct  (172(P°),  of  Lieberkilbn  on  the  int«stinal  glands,"  of  James 
Dou(^  on  the  peritoneum  (1730"),  of  the  elder  Meckel  (1748")  and  Wrisberg 
{1777")  on  the  vagus  nerve,  of  Zinn  on  the  ciliary  ligaments  (1763"),  and  the 
varied  researches  of  Santorini  (1724"). 

'  Cheselden:  Osteographia,  London,  1733. 

*  B.  S.  Albinus:  Tabuhe  sceleti  et  musculorum  corporis  humani,  Leyden, 
1747, 

■G.  H.  Eisenmann:  Tabulie  anatomioe  quatuor  uteri  (etc.),  Strassburg, 
1752, 

*  J.  G,  Zinn:  Descriptio  anatomica  oculi  humani,  Gottingen,  1755. 

>  A.Scarpa:  De structura fenestise rotundie auris et de tym^ano,  Modena, 
1772,  De  auditu  et  olfactu,  Pavia,  1780.  De  penitiorum  ossium  structura, 
Leipzig,  1799. 

'  Soemmerring:  De  basi  encephali  et  originibus  nervorum  cranio  efire- 
dientium,  Gottingen,  1778, 

'  £,  Sandifort:  Tabuls  intestini  duodeni,  Leyden,  1780, 

*  P,  Moscapni:  Vasorum  lymphaticorum  corporis  humana  historia  et 
iconographia,  Siena,  1787, 

'  W.    Cowper;     Glandularum    quarundam,    nuper    detectarum    .     . 
descriptio,  London,  1702, 

'°  A,  Vater:  Diss,  anat,  qua  novum  biEi  diverticulum  circa  orificium 
ductus  choledochi  (etc,),  Witlenberg,  1720. 

"  J,  N,  Lieberkiihn:  De  fabrica  et  actione  villorum  intestinorum  tenuium 
hominis,  Leyden,  1745. 

"J.  Douglas:  A  description  of  the  peritoneum,  London,  1730, 

"  J.  F.  Meckel :  De  quinto  pare  nervorum  cerebri,  Gottingen,  1748. 

"H,  A,  Wrisberg:  Observationes  anatomies  de  quinto  pare  nervorum 
encephali,  Gfittingen,  1777. 

"  J,  G,  Zinn:  De  ligamentis  cHiaribus,  G6ttingen,  1753. 

'*  G.  D.  Santorini;  Observationes  anatomicEC,  Venice,  1724. 
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Toward  the  end  of  the  century,  Samuel  Thomas  von  Soem- 
merring  (1755-1830),  a  native  of  Thorn,  Western  Pruseia,  wrote  a 
monumental  treatise  on  anatomy  (1791-96),  which  was  reissued 
nearly  half  a  century  later  by  Rudolf  Wagner,  Henle,  and  others.' 

He  made  moet  important  reaearchee  on  the  brtUD,  the  eye  (macula  lut«a, 
1791),  theear,  noee,  and  throat,  hemia,  the  anthropology  of  the  negro  (1785*), 
and  the  injurious  effects  of  corsets  (1793'),  but  is  now  best  remembered  tor 
his  remarkable  accuracy  in  anatomic  illustration  and  by  hia  clasfiiticalion  of 
the  cranial  nerves  (1778*),  which  eventually  Bupereeded  that  of  Willis.  Soem- 
mcrrins  was  himeelf  a  good  artist  and  trained  Christian  Koeck  to  make  ana- 
tomic i&awings  under  his  direction  (Choulant).   He  followed  Albinus  in  fidelity 


Samuel  Thomas  von  Soemmeiring  (1755-1830). 

to  nature  and  the  quest  of  the  "anatomic  norm."  His  devotion  to  the  "Attic 
perfection"  of  his  master  is  seen  in  bis  plates  of  the  brain  and  cranidnervce 
(1791-99),  the  embiyo  (1799),  the  eye  (1801),  the  ear  (1808),  the  tongue  (1808), 
the  nose  (1809),  and  particularly  in  the  exauisitely  executed  skeleton  of  a  girl 
of  Mainz  (1797),  which  was  designed  to  cte  a  companion-piece  to  the  male 
skeleton  of  Albinus  (1747).  Soemmeiring  was  also  one  of  the  inventors  of  the 
electric  telegraph  (1809). 

■  S.  T.  von  Soemmerring:  Vom  Baue  des  menschlichen  Korpers,  Frank- 
fort on  the  Main,  1791-96. 

*  TJeber  die  korperliche  VerBchiedenheit  des  N^ers  vom  Euiopter,  Casael, 
17S4. 

*  Ueber  die  Wirkung  der  SchnOrbrOste,  with  copper-plate,  Berlin,  1793. 

*  De  basi  encephali  et  originibuG  nervorum  cranio  egredientium  libri 
quinque,  Gfittingen,  1778. 


sdbvGoOgIc 


340  HISTORY    OF  UEDICINE 

A  remarkable  family  of  Prussian  anatomista  were  the  Meckds, 
father,  son,  and  two  grandsons. 

Jofaann  Friedrich  Meckel,  the  elder  {1724-74},  of  WeUUr,  gradukW  at 
Gfittingen  with  his  above-mentioned  noteworthy  di^ertation  on  the  fifth  nem 
(Mcckel'a  Kanslion)  in  1748,  became  professor  of  anatomy,  bot&ny,  and  ob- 
stetrics at  BerSn  in  1751,  and  was  the  nrat  teacher  of  midwifery  at  the  Chuiti. 
He  waa  the  first  to  deecribe  the  submaxillar  ganglion  (1748),  and  made  im- 
portant inveatigations  of  the  nerve-supply  of  the  face  (1751)  and  the  terminal 
visceral  filaments  of  the  veins  and  lymphatics  (1772).  His  son,  Philipp  Fried- 
rich  Theodor  Meckel  (1756-1803),  of  Berlin,  graduated  at  Straseburg  in  1777, 
with  an  important  dimertation  on  the  internal  ear,  was  professor  of  anatomy 
and  surgery  at  Halle  in  1779,  and  editor  of  the  Neuea  AtcHu/  der  praktiaelttn 
Arzneyhungl  (Leipzig,  1789-05).  He  was  a  favorite  and  highly  bonorefl 
obstetrician  at  the  Russian  court.  His  son,  Johann  Friedrich  Meckel  (1781- 
1833),  of  Halle,  called  the  younger  Meckel,  was  an  eminent  patholociBt,  and 
the  greatest  comparative  anatomist  in  Ciermany  before  Jobaimee  MoIIn'.  He 
has  been  called  the  German  Cuvier.  His  most  important  works  are  his  treatises 
on  pathologic  anatomy  (1812-18),  normal  human  anatomy  (1815),  his  atlas  vt 
33  plates  representing  human  abnormities  (1817-26),  and  his  great  system  <j 
comparative  anatomy  (1821-30),  in  which  he  sets  forth  the  view  that  the 
development  of  the  higher  animals  is  an  epitome  of  the  ancestral  stages  which 
preceded  it.  He  translated  Wolff's  monograph  on  the  development  of  the 
uiteetinci!  in  1812,  and  is  memorable  as  the  discoverer  of  the  Meckel  diverticu- 
lum of  the  intestmes.     His  younger  brother,  August  Albrecht  Meckel  (1790- 


The  starting-point  of  modem  embryology  was  the  Tkeoria 
Generationis  (1759)  of  Caspar  Friedrich  Wolflf  (1733-94),  of  Beriin, 
one  of  the  most  original  spirits  of  his  time,  who  is  eponvmicaUy 
remembered  by  his  discovery  of  the  Wolffian  bodies.  Wolff  re- 
vived Harvey's  doctrine  of  epigenesis  or  gradual  building  up  of 
parts,  and  took  a  firm  stand  against  the  current  theory  that  the 
embryo  is  already  preformed  and  encased  in  the  ovary  {emboile- 
vieni);  but  his  n^ation  of  germinal  continuity  and  the  opposition 
of  Haller  prevented  his  evolutionary  ideas  from  gaining  any  ground 
until  1812,  when  the  younger  Meckel  translated  his  great  mono- 
graph on  the  development  of  the  intestines  in  the  chick  (1768-69), 
one  of  the  acknowledged  classics  of  embryology.  While  the  plates 
and  the  argument  of  the  Theoria  Generationis  (1759)  are  far  in- 
ferior to  Malpighi's  work,  Wolff  surpassed  himself  in  the  memoir 
of  1768,  described  by  von  Baer  as  "the  greatest  masterpiece  of 
scientific  observation  that  we  possess."  Wolff's  view,  that  the 
organs  are  formed  from  "leaf-like  (blastodermic)  layers,"  comes  as 
near  as  possible  to  the  germ-layer  theory  of  von  Baer  himself. 
In  1767,  from  investigations  of  the  buds  of  cabbages,  beans,  and 
other  plants,  Wolff  arrived  at  the  conclusion  that  "all  parts  of  the 
plant  except  the  stem  are  modified  leaves." 
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ai^ed  deductively  the  fimdamental  unity  of  leai,  flower,  and  fruit,  Etnd  the 
descent  of  all  plants  from  an  archetypal  form  {Urpfianze).  like  more  recent 
botanists,  he  was  unable  to  decide  whether  the  direction  of  evolution  was  from 
foUage-leaf  to  reproductive  leaf,  or  vice  versa,  and  he  was  painfully  Hurprised 
when  Schiller  observed,  "This  is  not  an  observation,  it  is  an  idea."  The 
great  poet  was,  however,  one  of  the  pioneers  of  evolution,  the  finrt,  to  use  the 
term  "morpholcwy,"  and  the  discoverer  of  the  intermaxillary  bone  (ITSB"). 
Independently  ofOken  (1790),  he  staled  the  theorv  that  the  skull  is  made  up 
of  modified  vertebn,  and,  before  Savigny,  he  saw  tnat  the  jaws  of  insects  were 
modified  limbs.  In  connection  with  Goethe's  botanic  work,  a  passing  men- 
tion should  be  made  of  Christian  Konrad  Sprecgel  (1750-1816),  the  old 
Prussian  pastor  who  was  thrown  out  of  his  rectorate  at  Spandau  because  he 
neglected  his  congregation  for  botany,  and  whose  "Newly  Discovered  Secret 
of  Nature"  (1793)  was  brought  to  the  front  by  Darwin.  Sprengel  pointed  out 
that  the  colored  markings,  shapes,  nectar,  et«.,  of  plants  are  adaptations  to 
secure  croas-tertiliiations  by  insects,  and  that  the  latter  process  is  the  rule,  not 
the  exception.  The  teleologic  significance  of  cross-fcrtiliHition  was  afterward 
proved  by  Herbert,  Gartner,  and  others,  and  utilized  by  Darwin.  Other  fore- 
runners of  Darwin  were  the  naturalist  BufTon  (1707-88),  whose  Histoire 
Naturelle  (1749-1804),  although  a  popular  descriptive  work,  contained  many 
co-sual  denials  of  the  fixity  of  species  and  a  veiled  suggestion  of  a  possible  com- 
mon ancestor  for  horse  and  ass,  ape  and  man;  and  Erasmus  Darwin  (1731- 
1802).  whose  Loixa  af  the  PlarUs  (1789)  and  Zo&ncmia  (1794)  emphasized 
the  gradual  evolution  of  complex  organisms  from  simple  primordial  forms, 
the  struggle  Tor  existence  in  animals  and  plants,  sexual  selection,  protective 
mimicry,  and  the  indirect  influence  of  environment  in  producing  transforma- 
tions which  may  modify  species. 

Perhaps  the  greatest  comparative  anatomist  of  the  eighteenth  century 
was  Felix  Vicq  d'Azyr  (1748-94),  permanent  secretary  of  the  Paris  Academy 
of  Medicine,  whose  studies  of  the  flexor  and  extensor  muscles  of  man  and 
animals,  and  the  morphology  of  the  brain,  the  vocal  cords,  and  the  structure 
of  birds  and  quadripeds,  were  the  best  of  the  period. 

The  best  specimens  of  anatomic  illustration  in  the  eighteenth 
century  show  the  gradual  passage  from  the  copper-plate,  through 
the  "taille-douce"  to  the  steel-plate  period,  as  seen  in  such  splen- 
did folios  as  Cheselden's  Osteogra-phia  (1733),  Haller's  lames 
oTiatomicce  (1743-56),  or  William  Hunter's  Anatomia  uteri  humani 
gravidi  (1774),  and  the  masterpieces  of  Haller,  Santorini,  Albinus, 
Soemmerring,  and  Scarpa. 

The  six  beautiful  plates  of  pr^^ancy  and  parturition  made  by  Riemsdijk 
for  Charles  Nicholas  Jenfy  {17,S8),  of  London,  are  rare  examples  of  mezzotinti 
which  was  seldom  used  in  medical  illustration.'  Colored  coppor-plafes  were 
introduced  in  the  eighteenth  century  by  Jacques-Chrislophe  Le  Blon  (1667- 
1741),  who  left  only  one  anatomic  specimen  of  his  handiwork,  a  little  plate  of 
the  genital  organs  made  for  the  1719  edition  of  Cockbum's  treatise  on  gonor- 
rhea, now  exceedingly  rare.  It  was  followed  by  the  beautiful  six  anatomic 
plates  which  his  pupil,  Jan  Ladmirml  (169S-1773),  made  for  Albinus,  Ruysch, 
and  others  (1736-41),  by  the  copj>er-plates  in  red  and  black  of  his  pupil, 
Robert  (1750),  and  by  the  many  picturesque  atlases  of  bis  assistant,  Jacob- 
Fabian  Gantier  d'Agoty  (1717-86),  a  layman  whose  colored  mezzotint*  are 
oft«n  of  striking  artistic  power,  but  too  grandiose  and  showy  in  tfaeir  tendency 
for  the  ultimate  purposes  of  anatomic  illustration.  The  flamboyant  technique, 
as  Choulant  pomta  out,  is  not  suitable  for  fidelity  and  delicacy  of  detaih 
Gautier  delighted  particularly  in  rendering  the  graceful  physical  habitus  of 

'Goethei  Ueber  den  Zwisc  hen  kief er  dea  Menschen  und  der  Thiere. 
Sovs  Acta  Acad.  Leopold-Carol.,  Halle,  1831,  xv. 

■  See  J.  G.  de  Lint,  Janus,  Amst.,  1916,  xxi,  129-135,  4  pi. 
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the  Parisienne  of  the  eighteenth  century,  familiar  in  the  many  engraTOigs  of 
the  French  artists  of  the  period.  Thuae  pictures,  originiilly  executed  lif^^ 
in  oil,  are,  in  eSect,  the  last  survivors  of  the  skeletons,  musclemen,  recliaing 
gravid  women,  and  other  stock  figures  of  the  old  medieval  MS.  illustratioas. 
Viewed  simply  as  oil-paintings,  the  Ufe-tiized  Gautier  panelH,  M>ld  in  Paru  ia 
the  fall  of  1914,'  are  perhaps  the  most  remarkable  exsjuples  of  anatontic  illu»- 
tralion  in  this  medium.  Anatomic  copper-plates  in  two  colors  (black  and  red) 
were  mode  by  Cornelia  Ploos  van  Amatel  (for  Lavatnr,  17B0).  in  Jeun-Calbirt, 
Salvage's  Anabimie  dii  glaitialeur  combaUanl  (1812)  and  by  Giuseppe  deH_ 
Medico  (1811). 


Bcmhard  Siegfrieil  All: 


One  of  the  greatest  anatomic  illustrators  of  his  time  was  Bern- 
hard  Siegfried  Albinus  (1697-1770),  of  Frankfort  on  the  Oder, 
who  had  studied  under  Bidloo,  Boerhaave,  and  Duvemey,  and 
held  the  chairs  of  anatomy  and  surjiiery  (1718)  and  medicine 
(1745)  at  the  I'niversity  of  Leyden.  Albinus  edited  the  works  of 
Harvey,  Vcsalius,  Fabricius,  and  Eustachius,  and  his  atlases  of  the 
bones  (1726, 1753),  the  muscles  (1734),  the  veins  and  arteries  of  the 
intestines  (1736),  the  fetal  bones  (1737),  the  skeleton  and  skeletal 
muscles  (1747,  1762),  the  gravid  uterus  (1749),  are  all  justly  re- 
nowned for  their  beauty  and  accuracy  of  illustration  and  for  the 
elegant  style  of  the  accompanying  text. 


L 


'  For  cuts  of  which,  see  Lancet,  Lond.,  1914,  i,  567. 


3dbvG00g[c 


THE  EIGHTEENTH  CENTURY  343 

Under  Albinus'  direction,  the  artist  Jan  Wandelaer  established  a  new 
anatomic  aonn  in  illustration,  founded  upon  the  dosest  scientific  obeervation. 
In  this  regard,  both  the  scientific  and  artistic  anatomy  of  the  period  became, 
03  Choulant  xays,  truly  Albinian.  an  seen  in  the  statuette  ^corchfe  of  Fischer 
(1784).  Albinus  was  also  held  to  be  an  incomparable  lecturer,  and  was 
a  master  of  the  art  of  anatomic  injection.  In  opposition  to  Albinus,  Pieter 
Camper  (1722-89),  who  made  hiH  own  drawings,  maintained  that  anatomic 
subjects  should  not  be  represented  in  perspective,  as  had  been  the  cus- 
tom from  Vesalius  to  Haller,  but  architecturally,  i.  e.,  not  as  if  seen  from  a 
particular  an(de,  but  as  if  the  axes  of  vision  struck  each  part  of  the  object  from 
the  same  distance.  This  mode  of  orthographic  projection  had  been  used  by 
Leonardo  in  some  of  hia  drawings.  It  occasioned  bitter  eontroveiBy  between 
Camper  and  Albinus. 

Of  all  medical  men  who  have  illustrated  their  own  books, 
probably  none  have  ever  exhibited  such  striking  artistic  talent 
as  that  brilliant  Venetian,  Antonio  Scarpa  (1747-1832).  In  ap- 
pearance like  the  youthful  Napoleon,  Scarpa  was  a  virtuoso  in 
the  moat  varied  sense,  a  great  anatomist  and  surgeon,  equally 
skilled  as  orthopedist  and  ophthalmologist,  an  irreproachable 
Latinist,  a  master  of  sarcasm,  yet  a  most  attractive  teacher,  and 
a  draughtsman  of  the  first  order.  He  himself  trained  Faustino 
Anderloni  to  execute  the  copper-engravings  from  his  drawings 
(Choulant).  In  anatomy  he  is  remembered  for  hia  discovery  of 
the  membranous  labyrinth,  the  na^palatine  nerve,  and  the  tri- 
angle in  the  thigh  which  bears  his  name;  he  was  the  first  to  regard 
arteriosclerosis  as  a  lesion  of  the  inner  coats  of  the  arteries,  and,  in 
1832,  described  cubito-digital  neuralgia  (Weir  Mitchell's  causalgia) ; 
he  wrote  important  treatises  on  hernia  and  eye  diseases,  and  orig- 
inated the  procedure  of  iridodialysis;  he  made  a  shoe  for  club-foot 
which  is  still  the  model  for  orthopedists;  but  his  greatest  work  is 
undoubtedly  the  magnificent  Tabula  Nevrologicai  (Pavia,  1794), 
which  gives  the  first  proper  delineation  of  the  nerves  of  the  heart. 
Executed  with  the  force  of  genius,  and  irreproachable  in  accuracy 
of  detail,  Scarpa's  illustrations  are  the  crown  and  fiower  of  achieve- 
ment ih  anatomic  pen-drawing,  while  Anderloni's  wonderful  copper- 
plates of  the  same  are  comparable  in  brio  with  the  work  of  Sharp, 
the  Drevets,  and  other  masters  of  the  best  period  of  line-engraving. 

In  Great  Britain  anatomic  study  received  a  mighty  impulse 
from  the  teaching  of  the  brothers  Hunter,  and  the  name  of  Wil- 
liam Hunter  is  inseparably  coimected  with  the  advancement  of 
obstetrics.  During  the  eighteenth  century,  the  care  of  labor 
cases  began  to  pass  from  the  midwife  proper  to  the  trained  male 
obstetrician.  Peter  Chamberlen  attended  Queen  Henrietta  Maria 
in  a  miscarriage  in  1628,  In  Paris,  the  pace  for  this  was  already  set 
during  the  preceding  century  through  the  circumstance  that  le  sieur 
Boucher  was  called  upon  to  attend  La  Valli^re,  mistress  of  the 
"Grand  Monarque,"  in  her  first  confinement  in  1663,  and  in  1670, 
JuUen  Clement  attended  Mme.  de  Montespan  at  the  birth  of  the 
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Due  de  Mune,  afterwards  delivering  the  Dauphine  (1682).  CK- 
ment  received  the  title  of  "accoucheur"  for  his  trouble';  where- 
upon, in  due  course,  male  midwifery  became  the  fashion  among 
the  great  ladies  of  the  court.  Id  1692,  Hugh  Chamberlen  dehvered 
the  future  Queen  Anne.  Progress  in  this  matter  was,  of  course, 
slow,  and  when  a  certain  obstetrician  told  Joseph  II  that  the 
Viennese  women  were  too  modest  to  have  men  as  midwivea,  that 
moral  monarch  replied,  with  fitting  irony;  Utinam  mm  essetU  adeo 
pudicae.'  At  first,  as  in  some  court  circles  to-day,  the  obatetrieian 
simply  supervised  or  "assisted  at"  the  conduct  of  labor  among 


Antonio  Scarpa  (1747-1S32). 


those  who  could  afford  his  services;  but  as  soon  as  women  b^an  j 
to  permit  physicians  to  examine  the  parts  as  well  as  deliver  them, 
inductive  knowledge  of  the  complex  details  of  midwifery  began  to 
make  rapid  strides.  In  London  this  change  was  principally  due 
to  the  teaching  and  influence  of  two  Lanarkshire  men,  William 
Smellie,  and  his  pupil,  William  Hunter,  to  Sir  Fielding  Ould  in 

'  See  Aiban  Doran:  Jour.  Obst.  and  Gyniec.  Brit.  Emp.,  Lond.,  1915,  wvii, 
158-159. 

'  "Would  they  were  not  modest  to  that  eirtent."  (Cited  by  MoQ.)  Per- 
haps the  Emperor  was  thinking  of  the  advice  which  van  Swieten  gave  (o  hig 
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Dublin  and  to  Charles  White  in  Manchester.  On  the  continent, 
the  cause  of  male  midwifery  was  upheld  by  Koderer  in  Gottingen, 
Camper  in  AniBterdam,  Baudelocque  and  Levret  in  Paris,  Boer  in 
Vienna,  and  Saxtorph  in  Copenhagen. 

WilUam  Smellie  (1697-1763),  the  friend  and  teacher  of  Smol- 
lett, learned  his  obstetrics  in  Paris,  and,  settUng  in  London  in  1739, 
conceived  the  idea  of  teaching  the  subject  at  his  own  house,  using 
a  leather-covered  manikin  supported  by  actual  bones,  and  charg- 
ing three  guineas  for  the  course.  In  spite  of  his  uncultivated  bear- 
ing and  the  bitter  opposi- 
tion of  Mrs.  Nihell,  the 
Haymarket  midwife,  who 
called  him  "a  great  horse 
godmother  of  a  he-mid- 
wife," he  acquired  a  large 
practice,  and  to  him  Wil- 
liam Hunter  came  as  resi- 
dent pupil  in  1741.  Smellie 
introduced  the  st«el-lock 
forceps  in  1744  and  the 
curved  and  double-curved 
forceps  {1751-53).  Smel- 
lie's  Midwifery  (1752)  was 
the  first  book  to  lay  down 
safe  rules  for  using  the  for- 
ceps and  for  differentiating 
contracted  from  normal 
pelves  by  actual  measure- 
ment. It  was  deemed 
worthy  of  the  honor  of  a 
special  reprint  by  the  Sydenham  Society  in  1876-78.  Smellie's 
"Set  of  Anatomical  Tables"   (1754)  are  entirely  obstetric. 

In  1767  John  Harrie,  who  married  Smellie's  niece  and  iiucceeded  to  his 
lecture  room  in  1759,  publkhed  a.  pamphlet  in  which  the  advantaigeB  of  external 
manual  expression  of  the  placentA  over  traction  or  intemal  manipulation  are 

clearly  stated,  nearly  ninety  years  before  Credfi  (1864').  The  same  idea  was 
n^dually  conveyed  by  the  Dublin  obetetricians  Eklward  Foflter  (1781),  Williaia 
Deaae  (1783),  Joseph  Clarke  (1817),  Robert  Collins  (1835),  A.  H,  McClintock 
and  S.  L.  Hardy  (1848),  and,  although  not  known  outride  of  Ireland,  became 
an  established  mode  of  proc^ure  there — the  "Dublin  method."' 


William  Smellie  (1697-1763) 


'  J.  Harvie:  Practical  Direction^,  shewing  a  method  of  preserving  the 
Perineum  in  birth  and  delivering  the  Placenta  without  violence,  London, 
1767.  pp.  45-48. 

<  See  H.  Jellett:  Tr.  Roy.  Acad.  Med.  Ireland,  Dublin,  1890-1900,  xviii, 
305-316;  and  T.  P.  C.  Kirkpatrick:  Jour.  Obst.  and  Gyniec.  Brit.  Empire, 
'      '    I,  1916,  xxvii,  1-7. 
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WiUiBjn  Hunter  (ITl$-83)  had  Grp  yean'  training  at  Glasgow 
University  and  three  as  a  pupi]  of  Cullen's,  and  foII<nred  the  ex- 
ample of  his  LondoD  teacheis,  Smellie  and  Douglass,  by  giving, 
in  1746,  a  course  of  private  lectures  on  dissecting,  operative  eu^ 
Kery,  and  bandaginic.  He  soon  advanced  in  practice  and  publir 
Riteem,  through  his  refined  and  courth'  wa>'8  and  his  sagacious 
di)-potrition.  and  e%'entually  became  the  leading  obetetiieian  and 
consultant  of  London.  In  1768,  be  built  the  famous  anatomic 
theater  and  museum  in  Great  Windmill  Street,  where  the  best 


William  Hunter  (1718-83). 


British  anatomists  and  surgeons  of  the  period,  including  hia 
brother  John,  were  trained.  Here  he  labored  with  ardor  to  the 
end  of  his  days,  and  few  men  have  shown  such  austere  devotion 
to  science.  We  may  contrast  his  noble  gift  of  a  museum  worth 
£100,000  to  the  city  of  Glasgow  with  the  Scotch  tenacity  of  pur- 
pose and  the  selfnienying  stoicism  of  his  private  life,  as  summed 
up  in  the  terse  phra.«cs  of  Stephen  Paget:  "He  never  married;  he 
had  no  countr>'  house;  he  looks,  in  his  portraits,  a  fastidious,  fine 
gentleman;  but  he  worked  till  he  dropped  and  he  lectured  when 
he  was  dying."  In  relation  to  his  colleagues,  Wilham  Hunter 
was  a  jealous,  sensitive,  thin-blooded,  high-strung  man,  who  em- 
bittered his  own  life  by  needless  controversy  with  contempora- 
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ries  whom  he  easily  overshadowed.  His  greatest  work  ib  his  atlas 
of  the  pregnant  uterus  {London,  1774),  the  only  medical  pub- 
lication of  the  celebrated  Baskerville  Press,  illustrated  by  Riems- 
dijk  at  an  enormous  expense  to  the  author,  and  representing  the 
labor  of  thirty  years.  His  special  discovery  of  the  "decidua  re- 
flexa"  and  the  separate  maternal  and  fetal  circulation,  in  which 
his  brother  had  a  part,  is  the  foundation  of  modem  knowledge  of 
placental  anatomy.  William  Hunter  also  wrote  papers  of  perma- 
nent value  on  old  dislocations  of  the  shoulders  (1762'},  symphy- 
siotomy (1778*),  the  jurisprudence  of  infanticide  (1783'),  and  the 
history  of  anatomy  (1784*).  He  was  the  first  to  describe  arterio- 
venous aneurysm  (1761')  and  retroversion  of  the  uterus  (1770'), 
and  one  of  the  first  to  recommend  the  tapping  of  ovarian  cysts 
(1757');  but,  unlike  Smellie,  he  opposed  the  use  of  the  forceps, 
and  sometimes  exhibited  his  own  instrument,  covered  with  rust, 
in  evidence  of  the  fact  that  he  never  used  it. 

The  obstetric  treatise  of  the  Manchester  surgeon,  Charles 
White  (London,  1773),  stands  out  in  its  time  as  a  pioneer  work  in 
aseptic  midwifery. 

The  mechanism  of  labor  was  first  considered  by  Deventer 
(1701),  by  Sir  Fieldii*  Ould  (1710-89),  of  Dublin,  in  his  "Treatise 
on  Midwifery"  of  1742,  and  later  by  Smellie,  Andrfi  Levret,  J.  J. 
Fried,  J.  G.  Roederer,  Pieter  Camper,  C.  J.  Berger,  Mathias  Sax- 
torph  and  Jens  Bang.' 

Prominent  contbenUl  obatelriciana  of  special  not*  were  Jean  Palf^ 

(1649-1730),  who  reinvented  or  reintroduceil  the  forceps  (mains  de  fer)  in 
1720';  Guillaume  Mauquest  de  La  Motte  (1665-1737),  who  extended  the  use 
of  podalic  vereion  to  head  presentations  (1721);  Pieter  Camper  (1722-89),  who 
first  proposed  Bymphysiotomy,  and  Jean  Rfn^  Sigault,  who  first  performed 
it  successfully  upon   Mme.  Souchot  in   1777;  Jean  Louis  Baudelocque,  sr. 

>  W.  Hunter:  Med.  Obs.  A  Inquiries,  Lond.,  1762,  ii,  373-381. 

'  "Reflections  oa  dividing  the  Symphysis  of  the  Ossa  Pubis."  Published 
as  a  supplement  to  the  second  edition  of  J.  Vaughan's  "Cases  and  Observa- 
tions on  the  Hydrophobia,"  London,  1778. 

'  "On  the  uncertainty  of  the  sigrts  of  murder  in  the  case  of  bastard  chil- 
dren," in  Med.  Obs.  &  Inquiries,  1778-83,  Lond.,  1784,  vi,  266-290. 

•  Two  Introductory  Lectures,  London,  1784, 

'  Med.  Obs.  4  Inquiries,  Lond,,  1753-57,  i,  340;  1762,  ii.  390. 

•  Med.  Obfl.  A  Inquiries,  Lond.,  1771,  iv,  409;  1776,  v,  388. 
r  Med.  Obs.  &  Inquiries  (1757-61),  Lond.,  1762,  ii,  44,  45. 

'SeeE.  Ingerslev:  Arch.  t.  Gesch.  A.  Med.,  Leipi.,  1908-9,  ii,  141-188. 

•  The  instrument  was  figured  by  Heister  in  1724.  Dusfe's  double- jointed 
forceps  was  exhibited  in  Edmburgh  in  1733.  Curved  forceps  were  introduced 
by  Pugh  (1740),  Levret  (1747),  SmeUie  (1751-53).  Many  others  followed. 
For  further  details  about  the  history  of  the  forceps  in  the  eighteenth  centuiy, 
see  Alban  Doran's  papere  in  Jour.  Obst.  and  Gyna!c.  Brit,  Empire,  Lond., 
1912,  Txii,  119;  203:  1913,  xxiii,  3;  65:  xxiv,  1:  197:  1915,  xxvii,  151.  The 
latter  entry  (1915)  gives  a  good  chronology  of  the  history  of  the  forceps. 
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(1746-1810),  who  invented  a  pelvimeter  and  advanced  tbe  laMnriedge  of  tlie 
mechanism  of  labor,  but  ovcivpccialiE«d  in  his  enumeratioii  of  poa^^  pea- 
tioDB  of  the  fetus  (1781);  Aiidr£  Levret  (1703-60),  who  improved  the  tom^ 
a.iu\  extended  its  use  (1747) ;  Carl  Caspar  Siebold  (1736-1807),  who  pafonocd 
the  fint  symphyHiotomy  in  Germany  (1778);  and  Lucas  Johann  Bo&  (I7S1- 
1S35),  who  was  the  ablest  German  obstetrician  of  hie  time  and  the  pioneer  <]( 
"natural  obstetrics"  (1791-1806).  Before  the  time  of  BoSr,  prc^iuiiCT  had 
been  regarded  an  a  sort  of  nine  months'  disease.  He  was  the  first  to  treat  tbe 
condition  as  a  phyniologic  process,  and  was  a  forerunner  of  Ramsbotham  b 
tilting  afiainHt  "meddlesome  midwifery."  To  Mauriceau,  Portal,  and  Man- 
qucRt  de  La  Motte  is  due  the  improvement  of  obstftric  diagnoeis  by  digibJ 
I'xplnration,  the  standardization  or  vemion  and  its  indications,  the  Bubetitution 
of  a  rational  expectant  procedure  for  bungling  instnimentatioD,  and  the  SbJdj 
of  c()ntracte<l  polveti. 

U|>eralive  gynecologr,  an  an  independent  specialty,  had  no  real  existentt 
before  the  fimt  half  of  the  nineteenth  century.  Of  stray  contributions  in  the 
eighteenth  century,  we  may  mention  Robut  Houstoun's  treatmeDt  of  ■ 

but 

cirtion  for  ovarian  cyst 
iittTus  (1770);  Sigault'H 
tion  of  dormuid  cysts  o 

injurious  effcctn  of  corsets  (1793).'    Georg  Ernst  Stahl  (18fl6-1734)'i 

lengthy  monograph  on  the  diseases  of  spinsters  in  1724,  and  Jean  jUtnie 
(1684-1766)  achieved  a  aix-volume  treatise  on  diseases  of  women  in  1761-65. 

lip  to  the  time  of  John  Hunter,  stirgery  was  entirely  in  French 
hand^,  and  Paris  wa^  the  only  place  where  the  subject  could  be 
pro|x;rly  studied.  In  Germany,  as  a  consequence  of  the  great 
a'tlKick  of  the  Thirty  Years'  War,  general  Binary  was  practised 
mainly  by  the  executioner  and  the  barber  (CAiVwryus),  or  else 
by  the  wandering  incisors,  couchcrs,  and  bone-setters,  while  the 
army  surgeon  was  called  a  Feldscherer,  because  it  was  his  duty 
to  shave  the  officers.  Even  with  such  talent  as  that  of  Heist«r, 
von  Sieliold,  and  Richter,  the  art  had  no  real  status  before  tbe 
time  of  Frederick  the  Great.  In  England  there  were  only  two 
clinical  surgeons  of  first  rank  [)efore  Hunter's  time,  William  Chesel- 
<ien  and  Pcrcival  Pott,  The  whole  period  before  Hunter  was  one 
(if  enterprise  in  respect  of  new  amputations,  excisions,  or  other  im- 
pnneim'nls  in  o|»erative  technic,  most  of  which  are  associated  with 
Frcn<'h  naiiu-s. 

As  early  as  1073,  Pierre  Dionis  (died  1718)  was  giving  courses 
on  operative  surgery  on  the  cadaver,  and  his  treatises  on  anatomy 
(lOlKl)  and  surgery  (1707)  were,  both  of  them,  standard  worl^ 
for  half  a  ceTitury,  and  translated  even  into  Chinese.  Dionis' 
Cottrs  d'op4ration.i  is  now  valued  for  its  anecdotes  and  pictures 
of  the  surgery  of  the  day,  in  particular  the  story  of  the  wandering 
litholomist,  Fr^re  Jacques,  who  began  as  a  bungling  experimenter 
and  became  a  niasterthrough  his  study  of  anatomy. 

Jean-Louis  Petit  (1674-17W),  of"  Paris,  the  leading  French 
surgeon  of  the  ealry  eighteenth  centnry,  was  the  inventor  of  tbe 
screw-tourniquet,  gave  the  first  account  of  softening  ot  tiie  bones 
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■  and  of  the  formation  of  clote  in  wounded  arteries,  and  made  im- 
provementa  in  amputations  and  herniotomy.  He  was  the  first 
to  open  the  mastoid  process,  an  operation  which  he  describes  in 
his  posthimious  surgical  treatise.'  Petit's  pupil,  Dominique  Anel 
(1628-1725),  of  Toulouse,  is  remembered  by  his  operation  for  lacri- 
mal fistula  (1712),  and  by  the  fact  that,  like  Ouillemeau  in  the 
sixteenth  century,  he  treated  a  traumatic  aneurysm  by  single 
ligature  (1710)  before  John  Himter's  time.  Pierre  Brasdor  (1721- 
97)  is  also  remembered  for  his  si^gestion  that  aneurysms  be  treated 
by  distal  ligation,  which  was  made  an  accomplished  fact  by  Ward- 
rop  in  1828. 

Pierre-Joseph  Desault  (1744-95),  the  teacher  of  Bichat,  was 
the  founder  of  an  important  surgical  periodical,  the  Jourmil  de 
Chirurgie  (1791-92),  did  much  to  improve  the  treatment  of  frac- 
tures, and  developed  the  technic  of  hgating  blood-vessels  for 
aneuiyams,'  Nicholas  Andr£  (1658-1742)  coined  the  term  "ortho- 
pedics" in  his  treatise  of  1741,  and  was  Uie  first  to  describe  infra- 
orbital neuralgia  (1756).  The  real  originator  of  surgical  ortho- 
pedics was,  however,  Jean-Andr^  Venel  (1740-91),  of  Geneva, 
Switzerland,  who,  in  1780,  foimded  the  first  orthopedic  institute 
at  Orbe,  Canton  de  Vaud,  where  he  achieved  many  successful 
results.  He  was  the  author  of  monographs  on  the  treatment  of 
foreign  bodies  lodged  in  the  esophagus  (1769),  and  on  the  correction 
of  lateral  curvatures  and  torsion  of  the  spine  by  mechanical  de- 
vices (1788).  Spinal  braces  were  introduced  by  Heister  (1700), 
Levascher  (1764-68),  Portal  (1767),  Schmidt  (1794),  and  Kohler 
(1795).  Jean-Pierre  David  (1737-84),  a  Rouen  surgeon,  in  his 
essay  on  the  effects  of  movement  and  rest  m  surgical  diseases 
(1779)  gave  a  capital  description  of  spmal  deformity  from  caries, 
with  autopsies,  contemporaneously  with  Pott  and  wrote  on  necrosis 
of  bone  (1782).  The  name  of  Francois  Chopart  (1743-«5)  of 
Paris,  is  associated  with  his  method  of  amputating  the  foot  (1792), 
and  that  of  P.  F.  Moreau  with  the  earhest  excisions  of  the  elbow 
(1786-94'). 

The  leading  German  surgeons  of  the  age  were  Lorenz  Heister 
(1683-1758),  who  made  the  first  post-mortem  section  of  appen- 
dicitis (1711),  introduced  the  term  "tracheotomy"  (1718*),  and 
whose  Chirurgie  (Nuremberg,  1718)  is  of  unusual  historic  interest 
on  account  of  its  instructive  illustrations,  and  August  Gottlieb  ' 


'  J.  L.  Petit:  Traits  de  mal.  chir.,  Paris,  1774,  pp.  1.53.  160. 
'  P.  J.  Dwault:  CEuvree  chinirgicalee,  Paris,  1801,  553-580. 
'  P.  F.  Moreau:  ObBervations  pratiques  relativea  a  la  r&ection  des  artio 
ulationa  aSect^es  dp  carie,  Paris  thesis,  an.  id  (1803). 

*  E.  Ebrtdn:  Virchow's  Arch.,  Beri.,  1920,  ccxxvi,  96-99. 
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Ricbter  (1742-1812),  who  wrote  a  good  history  of  surgery  (1782-. 
1804),  which  he  left  uncompleted,  edited  an  Important  surgical 
journal  (Ckirurgische  Bibliothek,  1771-96),  and  wrote  a  treatise  <» 
hernia  (1777-79'),  which  is  still  an  acknowledged  classic.  With 
Richter's  book  on  hernia  may  be  grouped  the  important  woiig 
on  the  same  subject  by  Percival  Pott  (1756),  Antonio  de 
Gimbemat  (1793),  Pieter  Camper  (1801),  and  Antonio  Scaipj 
(1809). 

Johann  Ulric  Bilguer  (1720-96),  one  of  Frederick  the  Gre»t'g 
surgeons  general,  was  the  author  of  a  monograph  De  ampvintimt 
membrorum  rarissime  administranda  aid  quasi  abroganda  (1761), 


William  Chcaelden  (1688-1752). 

which  was  translated  into  French  by  Tissot  in  1764,  and  is  indeec:* 
the  most  important  plea  for  conservative  surgery  of  the  joints  be — 
fore  the  time  of  Fergusson,  Brodie,  and  Syme. 

Of  English  surgeons  before  the  time  of  Hunter,  we  may  con — 
sider  the  names  of  Chcselden,  and  his  pupil,  Sharp,  Charles  White, 
of  Manchester,  and  Percival  Pott. 

William  Cheselden  (1688-1752),  of  Somerby,  Leicestershire,  a^ 
pupil  of  Cowper's,  became  surgeon  to  St,  Thomas's  Hospital  in 
1718.     On  pubhshing  his  "Treatise  on  a  High  Operation  for" 

I  Richter:  Abhandlung  von  den  BrQchen,  GOttingen,  1777-79. 
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Stone"  in  1723,  he  waa  assailed  with  violent  abuse  by  John  Doug- 
lass, on  the  score  of  alleged  plagiarism  from  the  latter's  lAtkotomia 
DouglassiaTW.  (1720).  Cheselden  accordingly  dropped  the  pro- 
cedure he  had  described,  and  went  on  to  modify  the  method  of 
Fr^re  Jacques  into  a  "lateral  operation  for  stone,"  which  he  per- 
formed March  27,  1727,  and  which  haa  hardly  been  improved 
upon  since.  lo  1728  be  introduced  a  new  operation  for  artificial 
pupil,  consisting  of  a  simple  iridotomy  with  a  needle.'  His  anat- 
omy (1713)  was  popular  in  its  day,  and  his  atlas  of  osteology 
(1733),  illustrated  by  Van  der  Gucht,  is  a  work  of  permanent  value. 
Cheselden  was  a  genial,  kind-hearted,  versatile  man,  not  unhke 
Hogarth  in  appearance.  He  was  a  patron  of  boxing  and  a  good 
draftsman;  prepared  the  plans  for  Old  Putney  Bridge  and  the 
Surgeon's  Hall  in  the  Old  Bailey,  and  assisted  Van  der  Gucht 
in  sketching  bones  for  his  Osteograpkia  under  the  camera  obscura. 
He  was  perhaps  the  most  rapid  of  all  the  pre-anesthetic  opera- 
tors, performing  a  lithotomy  in  fifty-four  seconds,  which  equals 
or  outpaces  the  time  record  of  even  a  Langenbeck  or  a  Pirogoff. 
His  social  and  professional  status  is  embahned  in  Pope's 
couplet: 

"I'll  do  what  Mead  and  Cheselden  adviee, 
To  keep  these  limba  and  to  preserve  those  eyes." 

Charles  White  (1728-1813),  of  Manchester,  one  of  the  pioneers 
of  aseptic  midwifery  (1773),  first  excised  the  head  of  the  humerus 
in  1768,*  gave  the  first  account  of  "white  swelling,"  or  phlegmasia 
alba  dolens  (1784'),  and  introduced  the  method  of  reducing  dis- 
locations of  the  shoulder  by  means  of  the  heel  in  the  axilla.  De 
Quincey  called  him  "the  most  eminent  surgeon  by  much  in  the 
North  of  England." 

Percival  Pott  (1714-88),  of  London,  waa  surgeon  at  St.  Barthol- 
omew's Hospital  from  1744—87,  having,  in  his  own  words,  served 
it  "man  and  boy  for  half  a  century,"  Through  a  fall  in  the  street, 
he  sustained  the  particular  fracture  of  the  fibula  which  bears  his 
name,  and,  taking  up  authorship  while  confined  to  his  bed,  he 
began  to  produce  in  rapid  succession  such  masterpieces  as  his 
treatises  on  hernia  (1756),  head  injuries  (1760),  hydrocele  (1762), 
Bstula  in  ano  (1765),  fractures  and  dislocations  (1768),  and,  above 
all,  the  epoch-making  pamphlet  on  palsy  from  spinal  deformity 
(caries)  (1779),  which  was  contemporaneous  with  the  more  com- 
plete account  contained  in  the  prize  essay  of  Jean-Pierre  David 

'  W.  Cheselden:  Phil.  Tr,,  Lond.,  1728,  xxxvi,  447. 
'  C.  White:  Phil.  Tr.,  Lond.,  1769,  lix,  39-46,  1  pi. 
'  White:  An  inquiry  [etc.],  Warrington,  1784;  also  London  M.  J,,  1785,. 
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.ITT't".  Towani  the  end  of  the  century  Pott  had  the  lar^ 
^uixii"il  (>m<.-ti(.-e  in  London.  Like  Cbeselden,  he  was  a  man  d 
kititllv.  i-haritutile  nature,  and  his  lectures  drew  many  foreign 
l>ui>ils  (o  St.  Kartholomew'a. 

\l\  tho  n(>»Tator*  Ix-fore  Hunter's  tinie  were  clinical  surgeons, 
>il  ilh-  staatp  of  Par^  or  Richard  Wiseman,  and  knew  nothing  of 
|iiiili<>U>|{\'.  Kven  lonfE  after  the  publication  of  Morgagni'a  great 
work  ITiU'.  [he  latter  science  had  no  real  existence.  Forexamf^, 
thi-  lirsi  I'asi'  of  localized  appendicitis  to  be  operated  on  was 
if|ii>t'(t\l  l>y  Hestivier  in  1759,'  and  the  pathologic  appearances 


TiTiiviil  Pirtt  O'l-l-SSJ. 

.'^trilH>l  ill  the  :iutupsy.  yet  it  iiiaile  no  impression  upon 

!i.'  nhi'tit  of  John  Hunter  (1728  ft'ii,  surgerj-  ceased  to 
1 .1  11  :i  iin'iv  technical  mode  of  Ircatnu-nt.  and  began  to 
.1  ..>    1-.  a  I'lani'h  of  scientific  medicine,  fimily  grounded 

1  >.  .11  iiii-ii  -iir  Ics  cftcls  du  niiHivi'niciil  ct  Hu  repoti  dniui  1» 
,  ..  I.I. ..I.-...  lT7'->.  AIiIhiiirIi  Rpiiiitl  ciiricM  is  now  trnnrd  "Potfa 
,  ,.  I  II, ■!  Ll.'-iTilit-  tlic  dim'iuic  or  its  tulxTculous  nature,  but  only 
,  ..I ;  i)i,"'',|Lii'l;i'of  thi'lattiT.  The tiibiTciiloitsniiturpof  fcibbous 
.  I  vwiiiii  miiiiimk's  hv  Klliiit  Smith,  hiicl  been  mirtuiKed  br 
1-.  ■...  i(i..u-,  Ml^.TO'ifiniiiilbvCiiiK-n.  nvivwibj- J.  Z.  HatiMT 
!',   .■.-l:.|.1i.lic.l  by  lX-l|«><-h  llMlil. 

„  ...  \  \\.\U    1.1'iilcbiiisik' rhistciin-ilcrapiH'ndicitp  en  France, 
..     1,1.      l>«iM,  t;i7-Hl. 
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in  physiology  and  pathology.  Hunter  came  up  to  London  in 
1748,  a  raw,  uncouth  Scotch  lad,  fonder  of  taverns  and  theater 
galleries  than  of  book-learning.     He  was  taken  in  hand  by  his 
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brother,  the  refined  and  accomplished  William,  and  put  at  dia- 
sectii^.  Here  he  soon  found  himself,  and,  at  a  year's  end,  was 
teaching  anatomy  on  his  own  account  and  following  suigery  under 
Cheselden  and  Pott.  After  some  experience  as  staff  suigeon  with 
the  expedition  to  Belle  Isle  (1761),  where  he  gained  his  unique 
knowledge  of  gunshot  wounds,  he  settled  down  in  London  to  &. 
life  of  ardent  ori^al  investigation,  diversified  by  extensive  sur- 
gical practice  and  a  commanding  influence  as  a  teacher.    In  pCT- 

sonality,  Hunter  was  very  like  Ruskin's  description  of  Carlyle 

a  Northern  god  struck  by  hghtning — ^in  other  words,  a  Norge- 
or  Saxon  Scot  crossed  by  Celtic  emotionalism  and  whimsicality. 
His  nature  was  kindly  and  generous,  though  outwardly  rude  and 
repelling,  and,  if  crossed  or  thwarted,  he  was  apt  to  paw  the  air 
like  a  restless,  high-spirited  horse.  Late  in  life,  for  some  private 
or  personal  reason,  he  picked  a  public  quarrel  with  the  brother 
who  bad  formed  him  and  made  a  man  of  him,  basing  the  dissen- 
sion upon  a  quibble  about  priority  entirely  unworthy  of  so  great  an 
investigator.  Yet  three  years  later  he  lived  t«  mourn  this  brother's 
death  in  tears.  Of  a  piece  with  this  was  the  pathos  of  John  Hunter's 
own  end.  Being  a  victim  of  angina  pectoris,  he  had  said :  "My  life 
is  in  the  hands  of  any  rascal  who  chooses  to  atmoy  and  tease  me," 
and  so  it  fell  out.  He  was  something  of  a  scornful  Ishmaelite 
among  his  professional  colleagues,  and  being  contradicted  by  one 
of  these  in  a  public  discussion,  was  overtaken  by  the  fatal  malady 
and  led  out  of  the  room.  In  a  few  minutes,  the  strong,  imperious 
man  had  passed  away.  Many  years  after  his  death,  his  brother- 
in-law,  Sir  Everard  Home,  consigned  himself  to  obhvion  by  burning 
Hunter's  manuscripts  after  using  them  as  the  groundwork  for 
sundry  Croonian  lectures  and  other  alleged  scientific  contributions 
of  his  own  devising.  As  Hunter  was  a  composite  character,  so 
his  work  was  many-sided,  and  we  sense  its  magnitude  not  merely 
in  his  writings,  many  of  which  were  destroyed,  but  in  the  great 
museum  of  over  13,000  specimens  which  he  collected;  and  by  the 
influence  of  such  pupils  as  Jenner,  Astley  Cooper,  Abemethy, 
CUne,  Clift,  Parkinson,  Blizard,  Home,  Alanson,  Wright  Post,  and 
Physick.  He  described  the  ramifications  of  the  olfactory  nerve  in 
the  nose;  the  arterial  supply  of  the  gravid  uterus,  and  discovered 
the  lacrimal  ducts  in  man  and  many  features  of  the  lymphatic 
system.  His  permanent  position  in  science  is  based  upon  the  fact 
that  he  was  the  founder  of  experimental  and  surgical  pathology 
and  a  pioneer  in  comparative  physiology  and  experimental  mor- 
phology. As  the  phlogiston-chemistry  of  his  day  was  sadly  mud- 
dled, he  was  fortunate  in  knowii^  nothing  about  it.  He  got  up  no 
elaborate  experiments,  and  his  mode  of  questioning  nature  has 
been  justly  praised  for  its  simplicity.    Thus  he  demonstrated  the 
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arrest  of  digestion  in  hibernation  by  passing  bite  of  meat  down  the 
throat  of  hzarda  kept  in  cool  winter  quarters.  His  observations  of 
the  collateral  capillary  circulation  in  the  antlers  of  deer  in  Rich- 
mond Park  led  to  his  method  of  treatii^  aneurysms.  His  studies 
on  the  repair  of  tendons  began  with  an  accident  he  sustained  while 
dancing.  He  accidentally  inoculated  himself  with  lues,  and  pur- 
posely delayed  treatment  in  order  to  study  the  disease  in  his  own 
person.  As  a  surgical  pathologist,  he  described  shock,  phlebitis, 
pyemia,  and  intussusception,  and  made  epoch-making  studies  of 
inflammation,  gunshot  wounds,  and  the  surgical  diseases  of  the 
vascular  system.  He  differentiated  clearly  between  hard  (Hun- 
terian)  chancre  and  the  chancroid  ulcer,  but  his  auto-inoculation 
seems  to  have  confused  gonorrhea'  with  syphilis,  a  confusion  which 
obtained  until  the  time  of  Ricord.  He  introduced  artificial  feed- 
ing by  means  of  a  flexible  tube  passed  into  the  stomach  (1790*)  and 
invented  an  apparatus  for  forced  respiration  (1793),  His  greatest 
innovation  in  surgery  was  the  establishraent  of  the  principle  that 
.aneurysms  due  to  arterial  disease  should  be  tied  high  up  in  the 
healthy  tissues  by  a  single  ligature  (1786*),  which  displaced  the 
old  Antyllus  method  of  securing  the  aneurysm  between  two  liga- 
tures and  evacuating  ita  contente.  The  novel  feature  was  not  the 
single  hgature,  which  had  already  been  employed  by  Guillemeau 
(1594)  and  Anel  (1710),  but  the  sound  pathologic  reasoning  upon 
which  its  use  was  based.  Not  credited  in  Hunter's  day,  it  has  since 
saved  "thousands  of  limbs  and  lives,"  As  a  biologist,  Hunter  dis- 
sected and  described  over  500  different  ^Kcies  of  animals,  but,  im- 
like  many  modem  systematists,  declined  to  publish  any  mono- 
graphs on  a  Binglc  animal,  aiming  to  connect  morphology  with 
physiology  by  studying  the  relation  between  structure  and  func- 
tion. He  held  that  the  blood  is  ahve,  that  structure  is  the  ultimate 
expression  of  fun<;tion,  and  not  vice  versa,  that  abnormities  are  an 
expression  of  "arrested  development,"  and  that  the  embryo  in  each 
successive  stage  of  its  existence  resembles  the  completed  form  of 
some  order  lower  than  itself,  leading  to  the  basic  principle  of  com- 
parative physiology,  that  the  functional  activities  of  the  lower 
forms  of  life  are,  as  it  were,  simpUfications  of  those  in  the  higher. 
In  all  this,  Hunter  was  sound  and  modem.  His  defective  educa- 
tion crops  out  in  his  various  references  to  the  fluid  parts  of  the  body 
as  sentient  beings,  endowed  with  consciousness,  and  in  such  ex- 
pressions as  "the  irritation  of  unperfection,"  "the  stimulus  of 
death,"  "the  blood's  consciousness  of  its  being  a  useful  part  of  the 

■See  J.  Le  Petit:  Hiatorique  du  chancre  mou.  Paris  diss.  No.  94,  1913. 
'  Tr.  Soc.  Improvement  Med,  &  Chir.  Knowledge,  Lend.,  1793,  i,  182-188. 
'  Ibid.,  i,  138-lSl;  1800,  ii,  235-256. 
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body."  Phrases  like  these  not  only  outvitalise  the  vitalists,  but 
indicate  Hunter'e  complete  ignorance  or  wilful  disregard  of  the 
work  of  his  predecessors.  In  his  dispute  with  the  Abbate  Spallao- 
zani  about  digestion  he  was  hopelessly  at  fault.  His  reasoning 
about  phlebitis  and  pyemia  was  wrong,  since  he  regarded  the 
former  condition  as  the  cause  of  thrombosis,  a  theoiy  which  was 
demolished  by  Virchow  in  1S56.  But,  when  all  is  said.  Hunter 
rcniain»  one  of  the  great  all-round  biologists  like  Holler  and 
Johannes  Miiller,  and,  with  Par6  and  Lister,  one  of  the  three 
greatest  surgeons  of  all  time.  Only  a  pasong  reference  can  be 
made  to  his  observations  on  vital  heat  in  animals  and  v^etables, 
fetal  smallpox,  free  martins,  superfetation,  electric  fishes,  post- 
mortem dift^ion  of  the  stomach,  and  his  experiments  on  patho- 
logic inoculations  and  on  regeneration  and  transplantation  of 
tisHuca,  in  which  he  is,  in  some  sort,  a  forerunner  of  the  experi- 
mental morphologists  and  extra-vital  tissue-groweis  of  our  own 
time.  His  four  masterpieces  are  the  Natural  History  of  Ihe 
Huvtan  Teeth  (1771);  the  treatise  On  Venereal  Disease  (1786); 
the  ObservatioTis  on.  Certain  Parts  of  the  Animal  (Economy  (1786); 
and  the  Treatise  on  the  Blood,  Inflammation  and  Gun  Shot  Wounds 
(1794).  Hunter  was  the  first  to  study  the  teeth  in  a  scientific 
manner,  and  the  first  to  recommend  complete  removal  of  the  pulp 
in  lining  them.  He  introduced  the  classes  cuspids,  bicuspids, 
molars  and  incisors,  enlai^^  upon  dental  malocclusion,  and  de- 
vised appliances  for  correcting  the  condition.  His  work  was  pre- 
cedes! by  a  French  and  a  German  classic,  Pierre  Fauchard's  Le 
Chintrgien  Dentiste  (1728),  and  Phihpp  PfafPs  Abhandlung  von 
den  Zdhnen  (1756),  these  three  books  being  the  most  important 
in  the  history  of  dentistry.  The  second  edition  of  Fauchard's 
work  (1746)  contain.^  (pp.  27.5-277)  the  first  account  of  pyorrhoea 
alveolaris,  fiimiliarly  called  Riggs's  disease,  after  the  American 
dentist,  John  M.  liiggs,  who,  in  1876,'  introduced  the  modem 
heroic  treatment  of  the  con<litinn  by  scraping  the  teeth  to  the 
roots,  Faucbard  was  also  the  first  to  employ  orthodontal  procedure 
in  the  trc-atmcnt  of  malofclusion. 

Hunter's  inimc<iiatp  successor  in  London  was  his  devoted  pupil, 
John  Abemethy  (1764-1831).  who  constituted  himself  a  sort  of 
champion  of  his  master's  physiologic  theories,  which  he  drama- 
tized in  the  lecture  room  by  his  poetic  imagination  and  vigorous 
style  of  delivery.  Alx^methy  was  the  first  to  hgate  the  external 
iliac  artery  for  ancur>'sm  (17%),  an  opemtion  which  he  performed 
four  times,  twice  with  success,'    He  ligatcd  the  common  carotid 

'.I.  M,  HiKKs;  l'<'ii'i.  -I.  ni-nl,  Sc.  Pliihi..  1S7«,  iii,  99-104. 
'J.  Abi-rnclliy:  Surnii'iU  Observations,  Lomi.m.  1809,  234-292. 
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for  hemorrhage  in  1798,  and  improved  the  treatment  c£  lumbar 
abscesses  by  inciuon,  admitting  a^  little  air  as  [mssible.  He  a]ao 
described  an  anomaly  of  the  viscera  which  is  not  unlike  the  Eck 
fistula  (1793')-  He  believed  that  local  diseases  are  either  of  con- 
stitutional origin  or  due  to  digestive  disturbances,  and,  in  practice, 
treated  nearly  everything  by  calomel  aild  blue-mass.  Although 
kind-hearted  and  generous  at  bottom,  he  affected  a  brusque, 
downright  manner  with  his  patients  on  the  ground  that  masterful 


John  Abemethy  (1764-1831). 

rudeness  wins  confidence,  where  amiability  might  suggest  weak- 
ness and  so  diminish  respect. 

or  piotieer  operadons  b;  American  surgeons  in  the  cight^^nth  century,  a 
pacing  DOtice  may  be  taken  of  aji  ajnputation  of  the  shoulder-joint  by  John 
Warren,  of  Boston,  in  1781,  three  caaea  of  laparotomy  for  extra-ut<^rii»e 
prcftnancy  by  John  Bard,  of  New  Jersey,  in  1766,'  and  by  William  Baynham, 
of  Virginia,  in  1791  and  1799*;  and  Wright  Post's  operation  for  femoral 
aneurysm  by  the  Hunterian  method  in  1786.' 

•J.  Abemethy:  Phil.  Tr.,  Lond.,  1793,  59-68,  2  pi. 

'Bard:  Med.  Obs.  &  Inq.,  1757-61,  Lond-,  1762,  ii,  369-372. 

•  Baynham:  New  York  Med.  &  Phil.  Rev.,  1809,  i,  160-172. 

*  Post:  Am.  Med.  &  PhU.  R^.,  N.  Y.,  I8U,  iv,  452. 
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The  suTgeiy  of  the  eye  received  an  important  uplift  in  1752 
at  the  han^  of  Jacques  Daviel  (1696-1762),  the  originator  of  the 
modern  treatmeDt  of  cataract  by  extraction  of  the  lens.  In  the 
early  part  of  the  century  Brisseau  (1706)  and  Maltre-Jan  (1707) 
had  brought  out  the  important  fact  that  true  cataract  is,  in  effect, 
a  clouding  and  hardening  of  the  lena.  In  a  poetmortem  of  1692, 
Mattr&Jan  had  indeed  proved  that  the  opaque  lens  is  cataract, 
but  lx)fore  170&-7  it  had  been  r^^ded  as  a  sort  of  sldn  or  pellicle 
immediately  inside  the  capsule.  Daviel  was  a  Norman  by  birth. 
After  studying  sui^ry  with  an  uncle  at  Rouen,  and  showing  hii 
courage  and  humanity  in  fighting  the  plague  at  Toulon  and  Mar- 
seilles, he  settled  in  Paris  in  1746,  where  he  soon  succeeded  in 
surgical  practice,  being  ap- 
~'  pointed  eye  surgeon  to  Louis 

XV  in  1749.  In  1752  he  sent 
to  the  Royal  Academy  of  Sur- 
gery his  only  literary  produc- 
tion, the  memoir  on  tiie  cure 
of  cataract  by  extraction  of 
the  crystalline  lens,'  giving 
statistics  of  100  successful 
operations  out  of  115.  By 
1756  he  had  a  record  of  434 
extractions,  with  only  50  fail- 
ures, and  from  that  time  on 
his  method  became  a  perma- 
noTit  part  of  ophthalmic  pro- 
cedure, the  principal  modifica- 
tion being  the  addition  of  iri- 
William  Bavnhan.  (1749-IS14).  <lcctomy  by  von  Graefe.* 
(CciirUvv  <if  Dt.  Pliiliji  S.  Ki.v,  Wii^Ii- 

iiijrton,  0.  C).  Other  ophthalouc  contributioiu 

of  note  were  Sylvester  O'HaUoran's 
trealLK  on  ttlaucoma  (1750),  Gewg 
F.mst  .Stahr8i)ri(;inal  iiii«Tiplion  iif  lacrimal  fistiJa  (1702'),  Heberden's  account 
of  nyclnlopiu  <ir  nifflit--blinilncHs  (17G7'),  John  Dulton'H  account  of  color-blind- 
ness (17W*),  and  JoM'ph  Beer's  innovation  of  iridectomy  (1798). 

(.)f  equal  rank  with  Daviel  in  ophthalmology  was  Thomas 
Young  (1773-1829),  of  Milverton,  England,  a  Quaker  physician 

'J.  Davii'l:  "Snr  nne  nouvi'Ui-  iiicth'Kle  dr  n»i*rir  la  catarocte  par  I'ex- 
traction  du  cristallin"  in:  M6m.  Acad.  roy.  <!(■  chir.,  I'aris,  1753,  ii.  337-354- 

'Evon  in  llie  employment  of  iridectomv,  Dn viol  wan  a  pioneer,  asiaabown 
in  hu  letter  to  Huller  (J.  de  mcd.,  chir.,  phomi.  [etc.],  Paris,  1762,  xvi.  246- 
261). 

■  Stahl:  De  fc>tul;i  l.ichrymali,  Halle,  1702. 

*  Hebcrdon:  Med.Tr.  Coll.  Phy^-,  Lond,,  3-  ed.,  17«.'>.  i,  60;  1806-13,  i»,66. 

» Dalton;  Mem.  Lit.  A  PhU.  Soc.,  Manchester,  1768,  v,  pt.  1,  2S-45. 
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and  one  at  tfar  p<,irnnt  e>eq  <x  saearr  m  a2  -E^ae.  I^anuag;  Lana 
and  many  Orimtil  lueaaeB  u  la  faiir  a»-.  he  Iwfsui  lo  ^vatv 
medidiv  in  17SQ  imdtr  Mm  Hudmt.  Manlvv  Bulif,  sad  WO- 
li&m  Om^wik.  fjadouod  ml  Gixanem  in  1T9&.  uxik  1^  M  Jt. 
and  M  J>.  at  Camlaidp  in  1?CS  sad  l^ls.  and  pn^iEvd  in  LcmWi 
frcHn  1799  to  1S14.  Yomip  v>f  dMB  the  most  h^fahr  nkwMvd 
|^>'saan  of  Ik  time^  and  hfU  mun-  saaaAc  pceuknf  vtf  hc(Mr. 
Tscheming  call!  Ism  ~ihe  fMbtr  <4  pfavaofepr  <^mcs."  and  H«lnk- 
boltz,  "Mie  (d  ifae  moa  dear-si^ied  men  vh-j  fwr  hxvL" 


ThomaB  Younft  (1773-1829). 


In  1792  he  read  to  the  Royal  Society  his  paper  chowii^c  that  viaual 
ac«oiiim(>dation  of  the  eye  at  different  distancm  Li  due  to  ehancp  of  purvatum 
in  the  cryBtaliine  Iena,>  which,  however,  he  erroneously  attrJDuted  to  some 
muscular  structure  in  the  btter.  In  hia  memoir,  On  Uie  ^ftcl\an>fm  of  lh« 
Eye  (1801'),  he  gave  the  first  deecription  of  astigmatism,  with  me>uniivments 
and  optical  constants.  He  also  stated  the  now  famous  YounR-HelmhoIti 
tieory  that  color  vision  is  due  to  retinal  Btnicturea  correspondinjt  to  red,  (trivD, 

•Young:  Phil.  Tr.,  Load.,  1793, 169-181, 1  pi. 
■  Pad.,  1801,  xci,  23-«8,  6  pi. 
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anil  violet,  Milor-hliniln««n  beinft  deficimt  irspoose  of  these  to  ikonnMl  stnnnH 
In  his  ("  ttonian  Iwrture  «>f  1808,  he  dearly  Btated  the  lavs  eorerninK  the  flow 
uf  bkKKi  in  the  heart  and  aMeries.  His  /n/rorfuefion  bi  jUrdiral  Xif^rafwc 
(1KI3)  Riven  hiH  claivification  of  diaeases.  His  esay  on  consumption  (1813) 
tiunaaaritnt  the  knowledge  of  his  time.  In  physics.  Young  is  moet  famoos 
aH  thi>  author  of  the  w&ve  throry  of  licht  (IgOl-fB),  that  it  is  due  to  undula- 
tion!) of  the  ether.  In  1809,  he  ohowed  its  applirstion  to  crystalline  irfnction 
and  diiipmlon  phenomena,  which  led  to  the  FYeenel  theory  of  double  rettmetjat 
(1>^1)  and  the  HelmholtE  theory  of  dispeisicMi  for  absorbent  media-  Be 
intnidiired  the  modem  physical  concepts  of  "enern'"  and  "w<wk  done," 
nhowinfE  thut  Ihey  are  pmpnrtional  to  each  other,  ana  in  tSOl  be  stated  the 
theory  of  rapilkn-  attraction,  founded  upon  the  doctrine  of  eoernr,  which  wai 
indi'rH'nrlenllv  aifvanced  by  lAplace  in  IflOo.  He  also  defined  the  "modulu* 
of  clajit icily''  (Young's  modula'^);  regarded  beat  a«  the  "mechanical  vibrs- 
tionii  of  pArticlm  taiger  and  stroi^ier  than  thoee  of  light";  and  his  theory  of 
tides  MHUij  is  said  to  have  explained  more  tidal  phenomena  than  any  other 
hypot  he»i«  before  the  time  of  Airy.  Young  was  also  an  accomplished  EKyptol- 
ogi»<l,  one  of  the  earUeet  dedpherers  of  hieroglyphicB  (Rosetta  Stone),  and  b» 
diHCOvery  that  the  demotic  characters  ore  not  alphabetic  but  symbtMs  derived 
tnim  hirroKlvphs  and  that  the  latter  are  not  words  but  phonetic  siiqis.  wu 
Hi)()n  adoplefl  i)y  Champollion.  His  extraordinary  versatibty  is  abo  eiridenced 
in  hJH  rriHin^  im  ship-biiitilinE,  gas^ighting,  standardization  of  the  secMtd« 
pendulum  and  the  imperial  gBllon,  longitude,  and  life  insurance. 

YounK  was  fond  of  danciag  and  good  society,  but  was  not  re- 
KanJctl  an  a  siiccflssful  practitioner  because  he  studied  symptoms 
too  elosM'ly,  although  his  treatment  was  admitted  to  be  effectiw. 
In  person,  he  was  probably  the  hautlsomest  of  all  the  great  phys- 
icians. His  fine  open  countenance  was  of  classic  contour,  express- 
ing great  kindlino^t  and  good  nill,  and  with  that  sign  of  the  mathe- 
inatic  mind  which  the  old  French  poet  has  also  esteemed  a  criterioa 
of  l)cauty — 

"Eyes  wide  apnrt  and  keen  of  sight."' 

In  1740  (he  philosopher  Denis  Diderot  (1713-84)  pubU^hed  hit  "Let- 
irf-s  sur  les  hvcubW. "showing  h<iw  tlip  blind  survive  in  the  strugfde  for  life 
by  supfnif  iuliip'iibilil  v  of  their  four  remaining  senses,  and  suggesting  the 
|K]s.sibili1v  of  ti'ai'liinE  them  tii  read  and  write  by  the  sense  of  touch.  For  this 
lie  wa.*  thrown  into  the  Bustile  for  three  month-s.  Rousseau  \Taited  him  in 
iirison  atirl  is  Niid  to  have  suggested  a  system  of  embomed  printing  for  the 
liliiKi.  In  ihi'  fightcenth  cpntiir>',  blind  feef^rs  were  so  numerous  tnat  Ihey 
often  fuuglit  and  jostled  for  sliinding  room  m  places  where  they  were  likelv  to 
nicivr  aliris.  At  the  annu»l  fairs  it  was  customary  to  utilise  the  bfind. 
ilii'kcri  mil  with  ii-'wes'  ears,  peacocks'  (nils,  and  pasteboard  spectacles,  as 
olijirts  of  amii-omenl.  In  1771,  Valentin  Hauy  (174.T-1S22).  younger  brother 
i>f  the  cfli-lir:ilMl  inineralij|rist.  saw  a  burlesque  concert  of  thb  kind,  greeted 
day  after  ilay  by  the  WKirsc  giifTawsof  the  vukar.  Dei-ply  affected  by  the  piti- 
ful'.*jh'C  lade,  he  n-siilve"!  in  jiis  he;irt  to  teaeh  the  blind  to  read,  write,  and  play 
niusii'.  In  17^."i,  he  timnili'ci  tlic  I iikI it iilrinli/mnlf  ties jfujtfsaifvgles  Mid  he^n 
the  first  printing  fur  the  blind  in  raised  ehiiraeti-rn.  By  1786.  he  was  able  I* 
make  a  good  exhibition  of  Ihe  surres.-;  of  hi.^*  pupils  before  LouLs  XVI  and  his 
court,  ami  in  the  siime  year  puhli^ihed  his  t'xsni  siir  VMucalioti  del  aceu^i. 
This  \v:is  the  iiriKin  <if  nio<lern  niethods  of  teaching  and  caring  for  the  bhnd. 

Otology  w.is  vpn.'  materially  advanced  in  the  eighteenth  cen- 
tury'. 

'  Franv<iis  Villon.  Swi[ibiimi''s  iranslatiim. 
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Among  the  oootributione  dF  cspit&i  impixlBnce  ireiv  tbe  studieB  of  the 
structure  and  physiology  of  the  ear  by  Valsalva  (ITITM,  Scarpa  (17''2-S9>), 
and  Cotui^o  {ITIi'),  and  tbe  mmphologic  easars  of  Geoffroy  (IT*!  J)  and 
Comparetti  (1789*).  Tbe  existence  of  an  dastic  fluid  in  the  lab>Tinth  aiid  its 
r61e  ID  the  transmission  of  sound  was  noted,  even  before  Cotugno,  by  Hieodor 
Pyi  in  1742  (Neuburger').  Catheterieation  of  the  Eustacfai&n  tube  was  first 
attempted  by  the  Fmieb  postmast^  Guvot  in  1724'  and  subsequently  per- 
formed by  Archibald  Ctdand  in  1741.*  £[i,  a  stjoliing  quadc,  is  credited  with 
the  first  perforation  of  tbe  tympanic  membrane  for  desfiuMs  (1760*),  and,  in 
1755,  Jonathan  Wathen  had  treated  catarrhal  deafness  by  means  of  mjections 
into  tbe  Eustachian  tube  throu^  a  catheter  inserted  in  the  nose." 

More  important  still,  the  mastud  proceai  was  opmed  (ot  tbe  first  time 
in  the  hiitory  of  surgery  by  Jean-Louis  Petit  in  1736"  with  subsequMit  suc- 
cessful cases,  by  the  Prussian  army  butrwhi  Jasso'  in  1776,°  by  J.  G.  H. 
Ficlitz,"  and  A.  F.  Ldffler,"  and  by  the  Danish  sui^ean  Alexander  Kolpin  in 
1796.'* 

Inspired  by  the  succe^vs  of  Rodriguel  Pereira,  the  pioneer  of  deaf-mute 
instniction  in  France,  the  Abb^  Charles-Michael  ds  fSpCe  (1712-89),  founded 
tbe  first  school  for  deaf-mutes  in  Pahs  (1755),  maintained  at  his  own  expense, 
and  published  many  writings  on  the  wlbject,  the  most  important  being  his 
treatusc  of  1734.'*  He  got  much  from  Bonet  (1620)  and  Amman  (1692),  and 
may  have  acquired  some  of  his  "'■""■I  alphabet  from  Pereira,  but  the  main 
feature  of  his  hitherto  unparalleled  success  was  his  intense  and  lifelong  devo- 
tion to  his  pupils,  living  among  them,  identifying  himself  with  them,  and  spal^ 
ing  himself  no  trouble  and  expense  lea*  their  Kiaintenance.  In  1S38  a  monu- 
ment was  erected  over  his  grave  in  the  church  of  St.  Roch.  pi"  unfinished 
dictionary  of  deaf  and  dumb  signs  is  said  to  hase  been  completed  by  his  suo- 
cpssor,  the  Abbfi  Cucurron  Sicard  (1742-1822),  who  succeeded  far  better  in 
training  the  minds  of  deaf-rautea.  The  earliest  advocate  of  education  of  the 
deaf  in  America  was  Francis  Green  (1742-1809),  of  Boston,  Masftachusett*. 
who  published  the  treatise  Vox  ocuMa  subjeda  (London,  1783),  and  translated 
(he  Abb*  de  TEpfie's  letters. 

The  salient  features  of  clinical  medicine  in  the  eighteenth 
century  were  the  introduction  of  postmortem  sections,  of  new 

'  Valsalva:  De  aure  humana  tractatus,  Utrecht,  1717. 

'Scarpa;  De  structura  fenestnc  rotundse  auris,  Mutinx,  1772;  and 
his:  AnatomiCK  disquiaitiones  de  auditu  et  olfactu,  'Hcini,  1789. 

*  Cotugno:  De  aqusductibus  auris  humante  intenue,  Vienna,  1774. 
<  Geoffrey:  Dissertations  but  I'organe  de  I'ouie,  Amsterdam,  1778. 

*ComparettJ:  Observationes  anatomicte  de  aure  interna  comparata, 
Padua.  1789. 

'  Pyl:  Dissertatio  medica  de  auditu,  Greifsnald,  1742,  (See  M.  Neubur- 
ger, Janus,  Amst.,  1896-7,  i,  380.) 

'  Guyot:  Hist.  Acad.  roy.  d.  bc.,  1724,  Paris,  1726,  37. 

'  Cleland:  Phil.  Tr.,  1732-41,  London,  1747,  i:t,  124,  1  pi. 

'  A.  PolitzCT:  Gesch.  der  Ohrenheilk.,  Stuttgart,  1907,  i,  336. 

"  Wathen:  Phil,  'ft-.,  1755,  Lond.,  1766,  xlix,  213-222,  1  pi. 

"  Petit:  TVait«  d.  mal.  chir.,  Paris,  1774,  153;  160. 

"  Jasaer;  In  Schmucker's  Vermischte  chirurgische  Schriften,  BerUn,  1782, 
vol.  iii,  pp.  113-125. 

"Chir.  Biblioth.  (Richter),  Gottingen,  1785,  viii,  524;  1788,  ix,  553- 

"  Ibid..  1790,  x,  613. 

"See  Scbmiegelow:  Ztschr.  f.  Ohrenheilk.,  Wiesb.,  1913,  Ixviii,  55-59. 

"C.  M,  de  r£pte:  La  veritable  mani^re  d'instniire  les  aourds  et  muets, 
Paris,  1784. 
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methods  of  precisioii  in  diagnosis,  and  of  preventive  inoculation, 
none  of  which,  however,  were  much  appreciated  mitil  the  foQciw- 
ing  century.  In  the  year  1761  there  were  pubjiahed  two  wo^ 
which  have  exerted  a  profound  influence  upon  the  medicue  of 
our  own  period,  viz.,  the  Jnoerdum  Novum  of  Auenbrugger  and  tie 
De  Sedibm  et  Cauaia  Morborum  of  Morgagni. 

Leopold  Auenbrugger  (1722-1809),  a  Styrian  by  birth,  be- 
came physician-in-chief  to  the  Hospit^  of  the  Holy  Trinity  st 
Vienna  in  1751,  and  there  he  tested  and  tried  out  the  value  rf 
the  disoovery  which  afterward  made  him  famous.  His  little  boci 
is  the  flist  record  of  the  use  of  immediate  percussion  of  tiie  chest 
in  dia^osis,  based  upon  observation  verified  by  postmortal)  ei> 
periences  and  experiment.    Our  author's  first  proposition  is  that 


Leopold  Auenbrugger,  Edlcr  von  Aueiibru^  (1722-1809). 


the  chest  of  a  healthy  subject  sounds,  when  struck,  like  a  cloth' 
covered  drum.  He  then  proceeds  to  outline  his  special  method  of 
ehcitii^  information  by  striking  the  chest  gently  with  the  points 
of  the  fingers  brought  together  (stretched  out  straight  and  afte^ 
ward  fiexed),  the  patient  holdii^  his  breath;  a  mufSed  soimd  ot 
one  of  higher  pitch  than  usual  indicating  the  presumable  site  of 
a  diseased  condition.  He  ascertained  the  sounds  produced  by 
tapping  over  Quids  injected  into  the  chest  of  a  cadaver,  localiied 
pectoral  fremitus,  and  carried  his  findings  over  into  bedside 
practice,  including  treatment  by  thoracentesis.  This  great  dis- 
covery was  slighted  and  even  snubbed  by  de  Haen,  Sprengel, 
Vogel,  Baldinger,  and  other  contemporary  writers,  Peter  FVank 
gave  it  but  frosty  commendation,  and  only  Haller,  Stoll  and  Lud- 
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wig  were  friendly  in  Auenbrugger'a  lifetime.  The  work  remained 
unnoticed  until  Corviaart  took  it  up  in  1808,  one  year  before  it« 
author's  death.  Although  Corvisart  might  easily  have  revamped 
the  idea  of  percussion  as  his  own  discovery,  he  says  with  fine  feel- 
ing that  he  would  not  sacrifice  the  name  of  Auenbruf^er  to  personal 
vanity:  "It  is  he  and  the  beautiful  invention  which  of  right  be- 
longs to  him  that  I  wish  to  recall  tx)  life."  Auenbrugger  himself 
was  too  well  poised  and  serene  by  nature  to  worry  about  his 
posthumous  reputation.  Grave,  genial,  inflexibly  honest,  un- 
assuming and  charitable,  loving  science  for  its  own  sake,  writing 
the  hbretto  of  a  little  opera'  for  the  delectation  of  Maria  Theresa, 
and  modestly  waiving  her  request  that  he  repeat  the  experiment 
on  the  ground  that  "one  was  enough,"  caring  more  for  the  society 
of  his  beautiful  wife,  good  music,  and  Gemuiklidikeit  generally 
than  for  any  notoriety,  he  is,  indeed,  a  noble  example  of  the  sub- 
stantial worth  and  charm  of  old-fashioned  German  character  at 
its  very  best.' 

Giovanni  Battista  Morgagni  (1682-1771),  of  Forli,  a  pupil 
of  Valsalva  and  later  a  professor  at  Padua  {1715-71),  published 
the  results  of  his  life-work  in  his  seventy-ninth  year.  It  consists 
of  5  books  of  letters,  70  in  number,  written  in  an  engagingly  com- 
municative manner,  and  constituting  the  true  foundation  of 
modern  pathologic  anatomy,  in  that,  for  the  first  time,  the  records 
of  postmortem  findings  are  brought  into  correlation  with  chnical 
records  on  a  grand  scale.  As  Virchow'  said,  he  introduced  the 
"anatomical  concept"  into  medical  practice.  In  the  preface, 
Morgagni  modestly  disavows  any  special  claim  to  originality,  and 
gives  due  credit  to  the  works  of  his  predecessors,  such  as  the  , 
Sepukhrelum  of  Bonet,  which  contains  all  the  known  postmortems 
up  to  1679.  But  while  others,  Uke  Benivieni,  Vesalius,  or  Bonetus, 
may  have  looked  at  diseased  viscera  in  the  dead  body  with  some 
intelligence,  it  was  by  the  vast  scope  of  his  work  and  his  many 
descriptions  of  new  forms  of  disease  that  Morgagni  made  path- 
ology a  genuine  branch  of  modem  science,  even  if  the  seed  sown, 
as  Sir  Clifford  Allbutt  contends,  fell  "upon  hard  and  sterile  ground." 

Morgagni  gave  the  first  description  of  cerebral  gummata  and  disease  of 
the  mitrS  valve;  early  accounts  of  ayphilitic  aneumm,  acute  yellow  atrophy 
of  the  liver  and  tuberculosis  of  the  kidiiey,  and  the  first  recorded  case  of  hearts 
block  (Stokes-Adams  disease');  identifiM  the  clinical  features  of  pneumonia 

'  It  was  called  "The  Chimney  Sweep"  (Der  Rauchfangkehrer).  (Com- 
posed by  SaJieri.) 

*  For  Dr.  Weir  Mitchell's  beautiful  tribute  to  Auenbrugger,  see  Tr.  Cong. 
Am.  Phys.  1891,  New  Haven,  1892,  u,  180, 181. 

'  Virchow:  Morgagni  und  der  aoatomische  Gedanke,  1894. 

•  De  Sedibus,  Venice,  1761,  i,  70.    Cited  by  Sir  WiUiam  Osier. 
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with  ioUdificatian  of  the  lunfCB,  emplia.'^iz«>ri  the  extmne  importoiMV  of  Tiaeml 
■yphiliii,'  and  was  the  Givt  to  ebow  Ihat  intracranial  »uppuist*mi  is  really  > 
M^uri  of  diitcharKe  from  the  ear,  a  pbeDomenoD  which  even  Valsalvs  fa*d  ooo- 
oaved  the  other  way  aroond.  Morgugni  also  described  what  is  nam  katm 
an  ''MorEOfcnian  cataract,"  and  he  proved,  in  rnaoT  atitopnes,  tbe  Vafailn 
dictum  that  the  cerebral  lerion  in  apoplen  t$  on  tfae  opposite  mAe  bum  Ibc 
resulting  paralyHJB.'  The  Dt  tedHmt  abolished  bmnMal  coctoepts  in  patfaoleQr 
for  a  long  period  of  time. 

A  worthy  follower  of  Morgagnj  was  Matthew  Baillie  (1761- 
1823),  who,  like  Sniellie,  Cullen,  and  the  Hunters,  was  a  native 


I 


BattiBia  Morgagni  (1682-177 


of  Lanarkshire,  Scotland.  He  received  a  good  classic  education 
at  Balliol  College,  was  advised  by  his  uncle,  William  Hunter,  to 
study  medicine,  and,  in  due  course,  became  a  puptl  and  house- 
intiraate  al  Windmill  Street.  He  was  physician  to  George  III, 
and  is  said  to  have  ruined  his  health  by  devoting  sixteen  houre 
a  day  to  his  extensive  practice.  Bailhe's  Morbid  Anatomy  (Lon- 
don, 1793),  illustrated  with  l>eautiful  copper-plates  by  William 
CUft,  John  Hunter's  famulus,  differs  from  Morgagni's  work  in  that 
it  is  the  firet  attempt  to  treat  pathology  as  a  subject  in  and  for 
itself,  describing  the  morbid  appearances  of  each  organ  in  sy-Btem- 
atic  succession,  as  in  a  modern  text-book.  In  each  instance  the 
autopsy  is  correlated  with  a  full  case-historj-,  and  the  author  a 

'  E.  Ebatein:  Deulachc  Zlschr,  f,  Nervenheilk.,  Leipi.,  1914,  tiii,  I30-13& 


114,  tiii.  130-136.        J 
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to  have  grasped  the  idea  that  postmortem  appearances  are  only 
end-results,  although  such  results  "may  then  become  a^ain  the 
cause  of  many  symptoms."  He  wisely  limited  his  descriptions, 
as  a  rule,  to  such  naked-eye  appearances  as  he  actually  under- 
stood— those  in  the  brain  and  the  viscera — and  he  did  not  at^ 
tempt  to  deal  with  the  nerves  or  the  spinal  cord, 

Baillie  described  tr&nspoBition  of  the  viscera,'  hydrosalpinx,  and  dermoid 
cysts  of  the  ovftry*;  gave  toe  first  accurate  definitions  of  cirrhosis  of  the  liver 
and  of  "hepatization"  of  the  lungs  in  pneumonia;  distinguished  renal  cysts 
from  renal  hydatids;  described  endocarditis,  gastric  ulcer,  and  the  ulceration 


Matthew  Baillie  (1761-1823).     (From  the  painting  by  John  Hoppner.) 

of  Peyer's  patches  in  typhoid  fever  (without  understanding  the  latter);  and 
showed  that  death  from  "polypus  o(  the  heart"  is  really  due  to  a  clot  erf 
fibrin,  and  that  pulsation  of  the  abdominal  aorta  is  not  Decessarily  a  sign  of 
internal  diseese.  In  his  second  edition  (1797)  he  mentions  rheumatism  of 
the  heart,  to  which  Pitcaim  first  called  attention  in  his  lectures  of  1788. 

In  consultation,  Baillie  had  the  same  gift  of  clear,  concise  ex- 
pression which  distinguished  his  writings.  He  was  the  last  in- 
heritor of  the  "Gold-headed  Cane,"  and  his  bust  is  in  Westminster 
Abbey. 
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Hir  Hallerian  doctrine  ol  irritability  was  csmed  over  into  patbolo^  by 
HieronymiLM  Dai'ir)  Ganb  (1705-80),  or  HeidelbCT^  one  of  Booiiaave's  papQa, 
who  became  lector  (1731),  and  profefeor  of  cbemistiy  at  Leyden  (1734).  Hit 
Institutes  of  Medical  Patholofo-  (1758>),  was  a  favorite  text-book  on  tbr 
continent  for  a  long  time.  He  en\isaged  irritability  as  a  patbolo^c  increur 
of  vital  power  and  applied  thin  concept  to  dieeaae.  lliis  did  great  hann,  u 
his  book,  which  paaled  through  many  editions  and  translations,  was  in  tbe 
handH  of  all  students,  to  most  of  whom  Morgagni  and  MattheiF  BailUe  wnt 
unknown.  Ciaub  wax  more  of  a  chemist  than  a  medical  man.  His  best  work 
IK  his  trcatiw  on  preecriplions  (1739*). 

Durinft  the  oifchteenth  centuiy  there  were  some  noteworthy 
attempts  to  oniploy  instniments  of  precision  in  diagnosis.  Id 
1707,  Sir  John  Floyer  (1649-1734),  of  Staffordshire,  pubUshed  his 
Physician's  Pulse  tt'alch,  which  records  the  first  effort  in  a  cen- 
tury to  rp^nvc  the  forgotten  lore  of  Galileo,  Kepler,  and  Sanctorius. 
Floyer,  in  Haller's  phrase,  "broke  the  ice,"  in  tliat  be  tried  to  get 
the  pulse-rate  by  timing  its  beats  with  a  watch,  vrtiich  ran  for 
exactly  one  minute.  He  tabulated  his  results,  but  his  work  was 
neftlecte*]  or  its  intention  even  vitiated  by  a  revival  of  the  old 
(lalenic  doctrine  of  specific  pulses,  i.  e.,  a  special  pulse  for  every 
disea.se.  Of  the  pulse  lore  of  the  eighteenth  century.  Dr.  Weir 
Mitchell,  the  historian  of  instrumental  precision  in  medicine, 
suys:  "It  is  observation  p;oing  minutely  mad;  a  whole  LilUput  of 
symptoms;  an  exasperating  wa.ste  of  human  intelligence,"  and 
he  adds  that  "it  was  not  until  a  later  day,  and  under  the  influence 
of  the  great  Dubfin  school,  that  the  familiar  figure  of  the  doctor, 
watt'h  in  hand,  came  to  lie  commonplace." 

The  plinieal  thermometry  dreamed  of  by  Sanctorius,  and 
co(]iipttod  with  by  Boerhaave,  Haller,  and  de  Haen,  was  revived 
in  the  <'!!i.ssic  Essays  and  ObsenniUons  (1740)  of  George  Mar* 
tine  (1702—11),  of  Scotland,  which  Ls  the  only  scientific  tn-atment 
of  the  subject  lieforo  the  time  of  Wunderlich.  Martine's  ideas 
were  carried  into  practice  in  the  MeiUcal  Reports  (1798)  of  James 
Currie  {]7,"i(i-lS0r)),  another  Scot,  the  editor  and  bi(^rapher  of 
Koln-rt  Hiirns,  whci,  after  an  adventurous  experience  in  .\merica, 
attaineil  cniini'in-e  as  a  practitioner  in  Liverpool.  Long  before 
Brand  of  Stettin,  Currie  nse<l  cold  baths  in  typhoid  fever  and 
checked  u]t  his  rcsulls  with  the  clinical  thermometer.  He  used 
sca-walcr.  as  a  rule,  pouring  it  over  the  patient's  body  and  making 
Ihe  douches  c<ilder  and  more  freciuent,  the  higher  the  tempera- 
ture, as  measured  by  the  thermometer.  Dr.  S.  Weir  Mitchell 
saw  "absolute  fienius"  in  Currie's  Imok,  which,  like  those  of 
Floyer  .and  Marline,  was  negleeled,  if  not  soon  foi^tt«n. 


'  Gniih:  Instil  ill  ioncs  pntholtiRia;  mwlirinalis,  lyyUcn,  1758. 
'<!aub;    IJbi'lluH  de   methodo  concinnundi  formula.s  medicamentorum. 
Leyden,  17:i9. 
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In  Germany,  tiie  use  of  the  cold  pack  in  exanthematous  fevers  was  revived 
by  the  Silcaian  Sigmund  Hahn  (1(162-1742)  and  his  sons,  particularly,  in  the 
PsychToluposia  veierum  renovaia  (1738)  of  Johann  Sigmund  Hahn  (1696-1773), 
which,  as  late  as  1898,  was  reissued  in  a  sixth  edition  by  Willtelm  Wintenutx 
(1835-1917). 

One  of  the  ablest  clinicians  of  bis  time  was  William  Withering 
(1741-99),  of  Sbropebire,  England,  memorable  as  the  pioneer  in 
the  correct  use  of  digitalis.  An  Edinburgh  graduate  of  1766,  after- 
ward enjoying  a  large  and  lucrative  practice  at  Birmingham, 
Withering  was  not  only  an  admirable  observer  of  the  English 


James  Cuirie  (1756-1S06). 

school,  but  a  man  of  imusual  versatility.  He  described  the  epi- 
demics of  scarlatina  and  scarlatinal  sore  throat  in  1771  and  1778, 
and  in  1793  recommended  an  admirable  modern  treatment  for 
pbthi»s.  He  waa  one  of  the  greatest  of  medical  botanists,  wittily 
called  "the  flower  of  physicians,"  and  his  Botanical  Arrangement 
of  oU  the  Vegetables  (1776)  is  esteemed  his  masterpiece.  He  also 
made  analyses  of  minerals  and  mineral  waters,  was  an  opponent  of 
phlogiston,  a  member  of  the  famous  "Lunar  Society,"  a  clima- 
tolc^ist,  a  breeder  of  dogs  and  cattle,  and  solaced  his  leisure  hours 
with  the  flute  and  harpsichord.  In  1776  Withering  learned  from 
an  old  grandame  in  Shropshire  that  foxglove  was  good  for  dropsy. 
He  immediately  set  about  trying  it  in  heart  diseases,  afterward 
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recommendm;;  its  use  where  he  could,  and  by  1783  it  was  intro- 
duced into  tlie  Edinburgh  Pharmacopoeia.  His  views  were  sup- 
ported by  Cullen  and  fiercely  opposed  by  Lettsom.'  His  Acanaa 
of  Ike  Foxglove  (1785),  a  pharmacological  classic,  was  incidentalbr 
a  protest  against  the  abuses  of  digitalis,  which  were  already  creep- 
ing in.  In  Withering'a  time,  dropsy  was  r^arded  as  a  primary 
disease,  and  he  did  not  know  of  the  distinction  between  cardiac 
and  renal  dropey,  which  was  afterward  made  by  Bright.  He  vss 
disappointed  to  find  that  "cerebral  dropsy"  (hydrocephalus)  and 
ovarian  (cystic)  dropsy  did  not  yield  to  the  dn^.    Withering  va 


William  Withering  (1741-99).    {From  a  painting  by  C.  F.  Breda.) 


buried  in  the  old  church  at  Edgbaston,  and  the  fox-glove  adorns 
the  monument  over  his  grave. 

Among  the  Enghsh  clinical  teachers  of  the  eighteenth  century 
there  is  no  name  more  justly  and  highly  esteemed  than  that  of 
William  Cullen  (1712-90).  A  pupil  of  Monro  primus,  he  was 
instrumental  in  founding  the  medical  school  of  Glasgow  in  1744, 
and,  during  his  long  life,  held  the  chairs  of  medicine  and  chemistry 
at  both  Glasgow  and  Edinburgh.  He  was  one  of  the  first  to  give 
clinical  or  infirmary  lectures  in  Great  Britain,  and  his  lectures  were 
the  first  ever  given  in  the  vernacular  instead  of  Latin  (1757). 
Having  a  mind  of  philosophic  bent,  he  was  probably  greater  as  an 
'G.  Foy:  Med.  ftoss  &  Circ..  Lond..  1915,  cli,  39. 
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inspiring  teacher  than  as  a  clinician,  and  was  noted  for  his  kindness' 
in  assisting  needy  students.  Although  he  introduced  some  new 
remedies  into  practice,  Sir  William  Hamilton  was  not  far  from 
right  when  he  said  that  "Cullen  did  not  add  a  single  new  fact 
to  medical  science."  The  basis  of  his  teaching  was  to  the  effect 
that  every  organic  phenomenon  arose  from  nerve  force  or  its  dis- 
orders. Fever,  for  example,  was  caused  by  diminished  cerebral 
power  from  external  injury.  His  Synopsis  nosologicE  melhodioB 
(1769),  which  divides  diseases  into  fevers,  neuroses,  cachexias, 
and  local  disorders,  even  including  gout  among  the  neuroses, 
and  differentiating  thirty- 
four  varieties  of  chronic 
rheumatism,  is  now  for- 
gotten, although  it  made 
his  reputation;  but  his 
"First  Lines  of  the  Prac- 
tice of  Physic"  (1776-94) 
was  for  years  authoritative 
on  medical  practice,  even 
among  the  pioneers  and 
"forty-niners"  in  the  Far 
West. 

The  names  of  many 
English  physicians  of 
Queen  Anne's  time,  such 
as  Radcliffe,  Mead,  Garth, 
Arbuthnot,  Sloane,  and 
Blackmore,  have  a  literary 
and  social,  rather  than  a 
scientific,  interest. 

A  typical  practitioner 
of  the  period,  whose  life- 
time covered  nearly  the  whole  century,  was  the  distinguished  Wil-' 
liam  Heberden  (1710-1801),  of  London,  Soemmerring's  "medicus 
vere  Hippocraticus,"  whom  Dr.  Johnson  called  "uiiimu^  Roman- 
onim,  the  last  of  our  great  physicians."  A  Cambridge  graduate  of 
superior  attainments,  Heberden  was  esteemed  as  one  of  the  finest 
Greek  and  Hebrew  scholars  of  his  time,  and  he  resembles  the  classic 
writers  in  his  careful  portrayals  of  disease.  His  Commentaries 
( 1802) ,  written  in  Latin,  are  the  result  of  a  lifetime  of  conscientious 
note-takic^,  and  contain  his  original  descriptions  of  varicella 
(1767'),  angina  pectoris  (1768*),  and  the  nodules  in  the  fingers 

•Hebenien:    "On  the  chicken-pon,"  Med.  TV.  CoU.  Phya.  Lond.,  1767. 
3.  ©d.,  1785,  i,  427-436. 

•  Ibid.,  1768-70,  ii,  59-67. 


William  Cullen  (1712-90). 
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which  occur  in  arthritis  defornians  (1802),  a  disease  which  was 
clearly  differentiated  by  Haygarth  in  1805.'  Heberden  also  de- 
scribed "night-blindness,  or  nyctalopia"  (1767^).  As  Sir  Dj'ce 
Duckworth  points  out,'  Heberden's  CommenUiries  are  rich  in  the 
subtle  notation  of  such  clinical  minutiie  as  the  diminished  liability 
to  diphtheria  after  adolescence,  the  lightning  flashes  before  the 
eyes  in  hemicrania,  or  the  tendency  of  phthisis  to  rebate  in  preg- 
nancy, but  not  after  it.  An  actual  case  of  angina  pectoris  was 
described  in  the  memoirs  of  the  Earl  of  Clarendon  (1632)  in  the 
person  of  his  own  father,  btit  it  was  Heberden's  classic  account 
that  put  the  disejise  upon  a  scientific  basis,  and  his  work  was  soon 


Waiiam  Hebprden  (1710-1801). 


confirmed  by  the  oljservations  of  Parry  (1799)  and  Edward  Jenner, 
In  his  Essay  on  Mithridalium  and  Theriaca  (1745),  Heberden  did  a 
most  important  service  to  therapeutics  by  dispelling  current 
superstitions  about  these  curious  concoctions,  and  banishing  them 
forever  from  the  pharraacopceia.  This  little  book  is  one  of  the 
shining  monuments  of  medical  scholarship. 

WiUiam  Heberden,  Jr.  (1767-1854),  son  of  the  above,  was  also 

'Hebprden:    Commentarii,  Londim,  1802,  Cap.  28,  p.  130.     Hnygarth: 
A  clinical  history  of  arut«  rheumatiam,  London,  ISOU,  158  (Arnold  KleuJ. 
» Med.  Tr.  Coll.  Phys.  Lond,,  3d  ed,,  17ft5.  i.  60;  1806-13. 
'St.  Bartholomew's  Hosp.  Rep,,  1910,  Lond..  1911,  xM,  1-12. 
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an  able  clasdcal  scholar,  and  author  of  a  Latin  E-piiome  of  pedi- 
atrics (1804,  Englished  in  1805),  which  is  of  auch  superlative  ex- 
cellence and  brevity  that  it  might  well  be  attributed  to  the  dder 
master. 

A  group  of  men  who  resembled  Heberden  in  character,  if  not 
in  learning,  were  Fothei^,  Lettsom,  and  Parry. 

John  FothergiU  (1712-80),  of  Carr  End,  Yorkshire,  a  Quaker 
pupil  of  Monro  primus,  became  a  very  successful  and  wealthy 
London  practitioner,  was  noted  for  \aa  generous  philanthropies, 
his  magnificent  botanic  garden,  his  splendid  collections  of  shells, 
insects,  and  drawings,  which  after  bis  death  fell  into  the  hands 


of  his  friend,  William  Hunter.  He  was  a  true  follower  of  Syden- 
ham, in  his  "Observations  on  the  Weather  and  Diseases  of  Lon- 
don" (1751-54),  and  his  original  descriptions  of  diphtheritic  sore 
throat  (1748)  and  facial  neuralgia  (1773).  FothergiU  was  a  warm 
friend  of  the  American  colonies.  He  advocated  the  repeal  of  the 
Stamp  Act  in  1765,  collaborated  with  Franklin  in  a  plan  for  recon- 
ciliation with  the  mother-country  in  1774,  and  played  an  important 
part  in  the  founding  of  the  Pennsylvania  Hospital. 

John  Coakley  Lettsom  (1744-1815),  of  Little  Vandyke  (Vir^ 
gin  Islands),  also  a  Quaker,  and,  like  FothergiU,  lavish  in  expendi- 
ture and  munificent  in  philanthropy,  was  one  of  the  original 
founders  of  the  Medical  Society  of  London,  which  commemorates 
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his  name,  with  Fothergill's,  in  the  Letlsomian  and  Fothei^lli&n 
lecture  foundations.  Lettsoni  was  a  prolific  writer  on  such  sub- 
jects as  effects  of  stuffy  air  (1772),  substitut*^  for  wheaten  bread 
(1774),  tea,  chlorosis  in  lx)arding-S(!hools  (1795),  effects  of  hard 
drinking  (1791),  and  the  like,  but  his  only  contribution  of  value 
to  modem  medicine  is  his  original  aecount  of  alcoholism,  which  is 
incidentally  the  first  paper  on  the  drug  habit  (1789').  He  wrote 
an  admirable  History  of  the  Origin  of  Medicine  (1778),  with  inter- 
esting illustrations. 

Caleb  Hillier  Parry  (17.'j5-1822),  a  highly  esteemed  practitioner 
of  Bath,  who,  like  Hcberden,  acquired  a  hfelong  habit  of  taking 


Juliii  Uuxliaiu  ilUU-2-17GS). 


notes,  described  the  first  recorded  cases  of  facial  hemiatrophy 
(1814'),  and  of  congenital  idiopathic  dilatation  of  the  colon  (1825), 
and,  in  1786,  left  an  accotmt  of  exophtHalmic  goiter'  so  complete 
and  original  that  it  more  justly  entitles  him  to  the  honor  of  its  dis- 
covery than  either  Flajani  (1800),  Graves  (1835),  or  Basedow 
(1840). 

The  work  of  these  men  illustrates  the  eminently  practical  ten- 
dencies of  English  physicians  since  the  time  of  Sydenham,  and,  as 


'LettBOm:  Mem.  Med.  Soc.  Lonrf.,  1779-87,  i,  12S-166. 
'  Parry:  Collected  Worke,  London,  1825,  i,  478-480. 
'  Ibid.,  iii,  111-128. 
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careful,  commoD-eense  observers,  gtudying  their  patientB'  symp- 
toms rather  than  books,  they  were  true  followers  of  the  master. 
The  same  thing  may  be  said  of  two  physicians  of  a  more  provincial 
stamp,  Huxham  and  Baker.  John  Huzham  (1692-1768),  of 
Totnes,  Devon,  one  of  Boerhaave's  pupils  who  had  studied  Hippoc- 
rates in  the  original,  made  met«rologic  observations  hke  Fother- 
gill's,  won  the  Copley  medal  for  his  essay  on  antimony  (1755),  and 
in  his  Essay  on  Fevers  (1755)  gave  careful  and  original  observa- 
tions of  many  infectious  diseases,  differentiating,  in  particular, 
between  the  "putrid  malignant"  and  the  "slow  nervous"  fevers, 
that  is,  between  typhus  and  typhoid.  Huxham  devised  the 
familiar  tincture  of  cinchona  bark  with  which  his  name  is  asso- 
ciated, and  in  1747  recommended  that  1200  sailors  of  Admiral 
Martin's  fleet,  who  had  been  disabled  by  scurvy,  be  put  upon  a 
vegetable  diet.'  In  his  essay  on  malignant  sore  throat  (1757),  he 
was  the  first  to  observe  the  paralysis  of  the  soft  palate  which 
attends  diphtheria,  although  be  confused  the  latter  with  scarla- 
tina. In  1739  he  described  Devonshire  colic'  (from  cider-drink- 
ing), without,  however,  ascertaining  its  true  cause.  This  cause 
was  discovered  in  1767'  by  Sir  Geot^  Baker  (1722-1809),  another 
Devonshire  man,  who  noticed  that  the  cider-time  colic,  endemic 
in  Devon,  was  connected  with  lai^  pieces  of  lead  used  in  the  vats 
and  cider  presses,  which  were  not  so  employed  in  other  counties 
of  England.  He  completed  his  chain  of  induction  by  extracting 
lead  from  the  Devon^iire  cider,  and  proving  that  none  could  he 
found  in  the  cider  of  Herefordshire.  Although  he  was  denounced 
from  the  pulpit  as  a  "faithless  son  of  Devon"  for  his  pains,  yet, 
in  course  of  time,  the  cohc  disappeared  from  the  county  and  Baker 
extended  his  investigations  of  1^-poisoning  to  iron  pipes,  glazed 
earthenware,  and  the  linings  of  iron  vessels.  Public  service  of  the 
same  high  character  was  rendered  by  Sir  John  Prinze  (1707-82), 
the  foimder  of  modem  military  medicine  and  the  originator  of  the 
Red  Cross  idea.  Pringle,  a  Scotch  pupil  of  Boerhaave  and  Albinus, 
and  a  friend  of  van  Swieten's,  was  a  surgeon  on  the  continent  in 
the  mid-century  wars,  and  surgeon  general  of  the  EngUsh  army 
from  1742  to  1758.  In  his  "Observations  on  the  Diseases  of  the 
Army"  (London,  1752)  he  lays  down  the  true  principles  of  miU- 
tary  sanitation,  especially  in  regard  to  the  ventilation  of  hospital 
wards.  Both  Prii^le  and  Stephen  Hales  were  instrumental  In 
securing  better  ventilation  for  those  confined  in  ships,  jails;  bar- 
racks, and  mines.    Pringle  was  also  a  pioneer  of  the  antiseptic 

'  See  his  "De  scorbuto,"  Venice,  1766. 
'  De  morbo  colico  DamnonieiiH,  London,  1739. 

*  Baker:  An  eflsay  eoacernii^  the  t:ause  of  the  endemial  colic  of  Devoa- 
sbire,  London,  1767. 
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idea;  gave  a  good  description  of  typhus  fever;  showed  that  jail 
fever  and  hospital  fever  are  one  and  the  same;  correlated  tk 
different  forms  of  dysentery,  and  named  inQuenza.  As  he  rel&tcs, 
it  was  about  the  time  of  the  battle  of  Dettingen  (1743)  that  tbeEsH 
of  Stair  made  the  historic  suggestion  that  the  military  hospitals  erf 
both  the  French  and  the  English  sides  should  be  regarded  as  neutral 
and  immune  from  attack. 

"But  the  Earl  of  Stair,  my  late  iUustrioua  patron,  b^ng  aennble  of  thia 
hardship,  when  the  army  was  encamped  at  AschaJTenburg,  prapoaed  to  tbe 
Duke  of  NoaiUee,  of  whose  humanity  he  was  well  assured,  that  the  bo^ltla 
on  both  Bides  ehould  be  considered  as  aanctuariea  for  the  sick,  and  tnutuiUj' 


Sir  John  Pringle  (1707-4*2). 


protected.  This  was  readily  agreed  to  by  the  French  General,  who  took  the 
Brat  opportunity  to  show  a  particular  rcsard  for  his  engagement.  .  .  .  Thia 
agreement  was  strictly  observed  on  both  sides  all  that  campa^;  and  thourii 
it  has  been  since  neglected,  yet  we  may  hope  that  on  future  occasions  tM 
contending  parties  will  make  it  a  precedent."' 

The  rule  remained  loosely  in  force  until  it  was  put  upon  an 
absolute  basis  through  Henri  Dunant,  in  the  Geneva  Convention 


D  the  Diseases  of  the  Army,  London,  1752,  pre^ 
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Id  connection  with  Prmgle's  work  ii 

be  made  of  van  Swieten'B  monograph  on   ...   ,  .   -  -     ,,  „ 

(Econcmical  and  medieai  observations  on  miliuiry  ho»pUals  and  camp  dUeoK* 
(1764)  of  Richard  Brockleeby  (1722-97),  Hiiguea  Ravaton's  ChiruTgU  d'ormie 
(1768),  de  Meyserey's  La  mtdecine  d'ormie  {llfA),  Jean  Colombier's  Code  de 
mideeine  milUaire  {1772),  and  Jourdain  le  Comte's  La  aanii  de  Mara  (1790). 
Thomas  Dickson  Reide's  View  of  Diseanes  of  the  Army  (1793)  and  Robert 
Jackson's  Scheme  of  Medical  Arrangement  for  Armies  (1798).  Prominent 
contributions  to  naval  medicine  were  James  Lind'a  essay  on  the  hygiene  of 
sailors  (1757),  and  Thomas  Trotter's  Medicina  naidxca  (1797-1803). 

James  Lind  (1716-94),  a  native  of  Scotknc),  who  was  sui^eon 
in  the  Royal  Navy  (1739-48)  and  became  physician  to  the  Royal 
Naval  Hospital  at  Haalar  (1758-83),  four  years  after  its  foundar 
tion  (1754),  was  the  founder  of  naval  hygiene  in  England.  Hia 
fame  rests  upon  three  epoch-making  treatises,  those  on  scurvy 
(1754),  naval  hygiene  (1757),  and  tropical  medicine  (1768). 

Saury  became  an  all-important  subject  at  this  time  through  its  ravages 
among  the  sailors  of  Lord  Anson's  eiqjedition  of  1740  (75  per  cent,  of  the  total 
complement  of  men).  The  Channel  Fleet  had  2400  cases  after  a  ten-weeks' 
cruise  in  1779,  and  Lind  had  met  with  350  cases  in  a  ten-weeks'  voyage.  He 
points  out  that  orange  and  lemon  juice  had  been  employed  by  the  Dutch 
(Ronssius,  1564)  in  the  voyages  of  Sir  Richard  Hawkins  (1593),  and  Commo- 
dore James  Lancaster  (ISOO),  after  which  it  had  been  recommended  in  John 
Woodall's  Surgeon's  Mate  (1636,  p.  165).  Huxham,  as  we  have  seen,  recom- 
mended a  vegetable  diet  in  1747.  Lind,  in  his  treatise  of  1754,  even  urged  the 
tine  of  preserved  orange  and  lemon  juice.  Through  his  influence,  Admiral 
Watson  employed  lemon  juice  in  1757,  and  Sir  CSilbert  Blane  (1749-1834) 
cured  an  outbreak  in  28  ships  of  the  line  in  1782  by  means  of  fresh  lemons, 
limes  and  oranges,  also  recommending  hme  juice  in  his  Obiervalions  on  the 
Diseases  of  Seamen  (1785).  Through  the  powerful  influence  of  Blane,  an 
a<lmiralty  order  enjoining  the  use  of  lemon  juice  was  at  length  issued  in  1795, 
after  which  scurvy  disappeared  from  the  Navy  as  if  by  magic.  Earl  Spencer 
could  not  find  a  single  case  at  Haslar  in  1797  (Rolleston).  Lind  also  studied 
jail  (typhus)  fever,  recommending  destruction  of  the  infective  agent  in  cloth- 
ing by  great  heat;  introduced  regular  uniforms,  powdered  foods,  and  portable 
soups  into  the  Navy;  recommended  that  the  sick  in  tropical  ports  should  be 
kept  on  "hospital  ships,"  and  devised  a  method  of  distilling  sea  water  for  drink- 
ing purposes  (1761-62).  His  contemporaiy.  Trotter,  who  also  wrote  on  scurvy 
(1786),  says  that  "Lind  stands  alone  in  the  Navy"  as  "the  father  of  nautical 
medicine."* 

Perhaps  the  moat  important  English  statist  of  the  period  was  John 
Heysham  (1753-1834),  of  Lancaster,  who  commenced  practice  at  Carlisle  in 
1778,  where  he  founded  its  first  poor-law  dispensary,  described  jail-fever  there 
in  1781,  and,  in  1779-88.  made  those  statistical  observations  of  births,  mar- 
riages, diseases,  and  deaths  which  became  the  basis  of  the  celebrated  "Carlisle 
Tables"  of  the  actuaryi  Joshua  Milne  (1816). 

The  epoch-making  reforms  of  John  Howard  (1726-90)  in 
relation  to  the  management  of  the  prisons,  hospitals,  and  lazarettos 


Ivan  Swieten:    Kurze  Beschreibung  und  Heilungsart  der  Krankheiten 
welche  am  oftcsten  in  dem  Feldlager  beobachtet  werden,  Vienna,  1768. 

*  H.  D.  RoUeaton:  Jour.  Roy.  Naval  Med.  Serv.,  Lond.,  1915,  i,  181-190. 
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of  Europe  (1777-89')  had  much  to  do  with  the  suppression  of  that 
vermin-carried  disease,  typhus  fever. 

The  work  ot  Johann  Conrad  Amman  (1669-1724).  on  the  education  a( 
deaf-mutes  (lega-lTOO").  the  effortu  ot  the  AbW  de  I'Epfc  (1712-90)  to  pt 
an  alphabet  of  communication  fur  the  deaf  and  dumb  (1771'),  the  workot 
Valentin  Hauy  (1745-1822)  in  educating  the  blind  (1785),  and  PestoloiB'i 
work  in  the  rause  of  popular  education  (1781-1803),  are  remarkable  featum 
of  social  medicine  in  ttiif  [XTiod.  In  1787.  C.  G.  Gruner  showed  the  poaaWty 
of  venereal  infection  from  a  common  drinking-cup.* 


There  was  little  of  value  in  the  clinical  medidne  of  France 
the  eighteenth  century.     Its  principal   representative,  Thfo- 
_^__^  phile  de  Bordeu  (1722-76).  the 

founder  of  the  Vitalistic  School 
of  Montpellier,  is  now  remem- 
bered as  a  theorist  pure  and 
simple.  He  graduated  at  Mont- 
p«'Ilier  in  17!M,  was  dircclor  of 
the  baths  in  the  PjTenecs,  hut 
spent  the  greater  |»art.  of  his 
life  in  Paris,  where  he  held  a 
high  reputation  in  spite  of  his 
wrangles  with  the  Faculty, 
Like  most  medical  leaders  of 
his  time,  Bordeu  maintained  a 
rigid,  dogmatic  "system,"  which 
wa-s  not  unlike  that  of  van 
Helmont. 

He  held  that  the  organa  of  the 
body,  with  their  several  functions,  are 
federated  with  and  dependent  upon 
etich  other,  but  presided  over  and  re|i- 
ulated  by  iheatomach,  the  heart,  and 
the  brain,  which  he  called  the  "Tripod 
of  Life."  Next  in  importance  were  the  nervea  and  the  glands,  the  former  ccn- 
tmlizing  the  different  functions  of  the  body,  and  coDBequentiv  governing  the 
BecretioDH  of  the  latter.  Each  separate  part  of  the  body  had  a  iHla  propria, 
and  the  brain  as  many  areaa  a£  there  were  organs  govemwl  by  it — a  fore- 
shadowing of  localisation.  Bordeu  first  stated  the  doctrine  that  do)  only  each 
gland,  but  each  oi^an  of  the  body,  is  the  workshop  of  a  iqieeific  sul^lance  or 
secretion,  which  passe.'*  into  the  blood,  and  upon  these  the  integration  of  the 

'  Howard:  The  Stat*  of  the  Prisons  in  England  and  Wales.  Warrington. 
1777;  and  hia  "An  Account  of  the  Principal  Lazarettos  in  Europe,"  Warring- 
ton, 1789. 

•Amman:  Surdus  loquens,  AmstMtlam.  161(2;  reprint^l,  1700. 

*  De  I'Ep^:  Institution  des  aourds  et  muets  par  la  voie  des  signes  ni^ 
thodiques,  Paris,  1776. 

*  C,  G.  Gruner:  Der  gemeinsehaftliche  Kelch.  Jena.  1785;  Die  veneriscbe 
Anstcckung  durch  gemeinschaftlicbe  Trinkgeechirre,  Jena,  1787. 


Thfcphile  de  Bordeu  (1722-76). 
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body  as  a  whole  d^tends.  Thus  Bordeu,  as  Neubur^^  has  shown,'  was  very 
close  upon  the  modern  theory  ot  the  internal  secretion?  and  "hormonic  equilib- 
rium," but,  as  he  made  do  experiments,  his  ideas  can  be  regarded  as  only 
theoretic.  Disease  he  regardea  as  paneing  through  the  stages  of  irritation, 
coction,  and  crisis,  dependent  upon  the  glandular  and  other  secretions  of  the 
blood.  In  consequence,  he  classified  diseases,  not  according  to  their  clinical 
or  pathologic  manifestations,  but  arbitrarily  as  cachexiaa.  Of  these  he  un- 
rolled an  extraordinsj^  list,  corresponding  to  the  different  organs  and  secrO' 
tions,  as  bilious,  mucous,  albuminous,  fatty,  splenic,  seminal,  urinary,  ster- 
coral, perspiratory,  and  so  on,  with  an  equally  complex  classification  of  the 
pulse  as  critical,  non-critical,  simple  critical,  compound  critical,  nasal,  tracheal, 
^tric,  renal,  uterine,  seminal,  etc.  The  most  intereeting  part  of  his  theory 
IS  his  observation  ot  the  effects  of  the  testicular  and  ovarian  secretions  upon  the 
organism.  He  regarded  the  aura  irminaiit  of  the  sexual  secretions  as  giving  a 
"male  (or  female)  tonality"  to  the  organism,  "aetting  the  seal  upon  the  ani- 
maliam  of  the  individual,  and,  in  efTect,  "the  particular  stimulus  of  the  ma- 
chine {novum  qwiddam  impetumfacUna)."    In  this  connection,  he  made  clever 


studies  of  the  obedtv,  retiring  dispoeition,  and  other  characteristics  of  eunuchs, 

capons,  and  spayed  ar'— -'-    " *■ <  -■-     —  -  i—  ....■.._.■ 

glandular  synarmnes  " 


capons,  and  spayed  animals,  suggesting  some  phases  of  the  modem  "plui 


Bortleu's  BUcceBsor,  Paul-Joseph  Barthez  (1734-1806),  of  Mont- 
pellier,  who  was  BUcceseively  a  theologian,  physician,  soldier, 
editor,  lawyer  (even  a  counselor  of  justice),  philosopher,  and 
again  a  physician,  is  memorable  for  hia  introduction  of  the  term 
"vital  principle"  {vUatis  agem)  to  denote  the  cause  of  the  phenom- 
ena in  the  hving  body.  The  vitalism  of  Bordeu  and  Barthez 
underwent  a  third  transfomaation  in  the  nineteenth  century  as 
the  "seminal  vitalism"  of  Bouchut. 

The  rise  of  the  Old  Vienna  School,  under  Gerhard  van  Swieten 
(1700-72),  of  Leyden,  was  a  feature  of  the  ascendancy  of  Austria 
under  Maria  Theresa  and  Joseph  II,  Van  Swieten,  who  was  in 
special  favor  with  the  Empress,  did  much  to  advance  Austrian 
medicine  and  created  the  world-famed  Vienna  clinic  after  the 
Leyden  pattern.  As  prefect  of  the  Imperial  Library  at  Vienna, 
which  he  raised  to  the  first  rank,  he  had  great  influence  upon  the 
advancement  of  higher  and  medical  education  by  his  reorganiza- 
tion of  the  University.  He  took  the  censorship  of  prohibited  books 
away  from  the  Jesuits,  and  his  stenographic  notes,  with  the  charac- 
teristic "damnalur"  and  "Nil  twdi  inveni"  have  been  preserved.* 
He  was  also  a  great  friend  of  the  poor.    As  army  surgeon,  he  wrote 

1 M.  Neubui^r  in  Janus,  Amst.,  1903^  viii,  26-32;  and  Wien.  kitn. 
Wochcnschr.,  Iflll,  xxiv,  1367.  Neuburger  cites  the  following  from  Bordeu'e 
"Analjise  m^cinale  du  sons"  (1774) :  ".Ten  conclus  que  le  sang  roule  toujoun 
dans  son  sein  des  extraits  de  toutes  les  parties  organiquee  .  .  .  chacun 
(des  organes)  aussi  sert  de  foyer  et  de  laboratoire  a  uue  bumeur  particuli^ 

au'il  renvoie  dans  le  sang  apres  I'avoir  pr£par£e  sans  son  sein,  aprte  lui  avoir 
onn£  son  caract^re  radical,"  pp.  043,  M8, 

■  See  Sitiungsb.  d.  k.  Akad.  d.  Wissensch.  in  Wien,  Phil.-hist.  CI.,  1877, 
txxxiv,  387  el  sea.;  and  Janus,  Amst.,  1906,  xi.  381;  446;  501;  588  (E.G.  van 
Leereum).  Haller  is  said  to  nave  disliked  van  Swieten  because  he  suspected 
him  of  tabooing  hia  poems  in  Austria. 
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■^ii-rii'  of  troops  in  camp  fl75S*. 
■;mjs  as  the  aura  in  hycirophobia, 
,iiii;n'iiL>  in  i<pin:il  affection*!,  used 
I.-  :iL-<trutnemal  in  brinpnf;  about 
•'..'itiiuitc  (/iV/Mor  S((7ften(7)  in  sj"ph- 
..■<'ii  the  aphorisms  of  BoGrhaa\'e 
:;  iir  ovor  thirty  years. 

.i;Li  i;niiij)  included  such  TJromini'nt  figure 

■  .  1.  de  Haeo  (ir04-7«).  of  The  Hapup.  the 
.  I.'.  vkhi<  wrutp  a  t^('ati^^>  on  hospiiul  ilicnt- 

.iiiiininnl  tl>P  ^pn>ni.icy  of  ohiiicul  rxpe- 
„  jitiiii.  UMii  tho  ihcTiiwinirtfT  at  the  bc-j- 
.'  v:iii>>ii  ()f  t<.tni)i>ratiiTt-  in  the  nlfEiil  ftiier  d 
,-..  'lie  huRtturratir  Anton  Stoerck  \\Ti\- 
.1,  'tiaiiipkin  of  cmt'tira aiul  did  noiw I'uniu! 
..nil .  iHitnbly  hiM  invcvtiKatiotiK  of  lir«ili<ck 
..i..'>.  anil  a«t>nit4'  (17li2l.  mlrhicum  ITrVt. 
. iiii<>li>ttist,  Muxiniilitin  StoU  (1742-^T'.  uf 
;ii  111  uu-t(-on>1i>|!ic  !<tudics  of  the  "jeitJu.' 
fii'iiiii-au  in  thfTiijii'iitiwi,  wmtp   well  iij-un 

■  -|.|  Vjciina  School  to  its  hiKh-watcr  ni^rk: 
I7ii.i-Stn,  who,  in  hiM  tract  on  w:irLitiiu 

■ihiii/fiM  nnimntam.  with  u  ^pcvial  ju;>r;n.  ,n 
1  ii-riiiati>Iii|[iMt,  JoM>ph  Jacob  too  Plenck 
,;,-,i  ■>(  lJIl^truMinl■lllIMfyingllisl^1M■>■l^  ih>- 
,.  ! lil.l<iihr:ind  (]?fi9-lKlt»),  who  hail  -<^ur 
;:  M'hw  and  typhoid  (nvn  ilSliV  :  ami. 
i..itibrii|ct;tT  and  Frank, 

•  :i  tuTiiuinj'  were  Stahl.  HofTmaiin. 
.,:;:!,  Wifhinanii,  Scnckenl»enr-  I'lil- 
..  ■  ;..nli.'b  Werlhof  (l(>i«»-17ti7  .  ..i 

■  L   Haniiovor,  was  a  great  friciul  ■>! 

\v:ifi  ill  thi'  (ionium  languam'  and 
o  >  -low  rcinomlHTc*!  I>y  hL*  i.)rii;in:il 
..;i.T;li;i|rii'.i.    ur    morbus    raai-ulitus 

i  Zimmennann  i,l"2S-^5i.  of  Bniec- 
.;im;  rciitiit.'.  who  siifcewlpil  Wi-rlhi'i 
.  -,■.  ':v  ;nith<>r  of  an  imjxTiaiit  mi'iiii- 
,;,:\  :v.  tIu'  Yt'ar  17ii.'i."*  and  of  the 
A-      nhii'h  sii  tiekli.^)  the  setitimetital 
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Johann  Ernst  Wichnunn  (1740-1802),  a  contemporary  of 
Werlhof  s  at  Hannover,  is  notable  for  his  mont^raph  on  scabies 
(1786');  and  Johann  Christian  Senckenberg  (1702-72),  for  his 
public-spirited  endowment  of  the  Senckenbei^  Foundation  at 
Frankfort  on  the  Main. 

Johann  Christian  Reil  (1750-1813),  of  Extern  Fri^,  professor 
of  medicine  at  Halle  (1787)  and  Berlin  (1810),  was  the  original 
editor  of  the  Archiv  fur  die  Physwiogie  (Halle,  1795-1815),  the 
first  periodical  to  be  devoted  to  the  science.  It  eventually  passed 
into  the  elder  Meckel's  hands,  and  became  in  the  course  of  time 
the  epoch-making  Muller'a  Archiv  (1834-58). 


Paul  Gottlieb  Werlhof  (1699-1767). 


R«il  is  memorable  for  his  work  on  the  hiistology  of  the  cryataUine  lens 
(1794),  in  which  he  employed  chemicaJ  reagents  for  his  ioveetigatioD  of  the 
structure  of  nerve-fibers  (1796),  his  fl^w'&tion  of  the  macula  lutea  and  its  poet- 
mort«m  appearance  (1797),  hia  descnption  of  the  "island  of  Reil"  in  the  brain 
(1809*),  and  for  his  "Rhapsodies"  on  the  pevchic  treatment  of  the  insane 
(1803*).  He  founded  the  first  journal  of  paycniatiy  {Magazin  fUr  p»ifchi»ehe 
HeUkuttde,  1805-6),  which  was  succeeded  by  his  BeytrOge  (1808-12)  and  was 
followed  by  the  ZeittehriSt  fUr  ptyehitche  AerzU  (1818-22)  of  his  pupU,  C.  F. 

'  Wictunann:  Aetiologie  der  Kratze,  Hannover,  1786. 
iReU:  Arch.  f.  Physiol,  HaUe  a.  S.,  1809,  ix,  136;  19S. 
'Keil:  Rhapsodieen  (etc.),  HaUe,  1803. 
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Naese.    His  theory  of  nervous  action  ii ^ 

force  (1795'),  in  which  the  autonomy  of  cerebral  function  a , 

force,  the  Bubieetive  expreesion  of  the  chemical  interaction  of  body  Bubstason, 
is  defined  as  the  specific  function  of  o^anic  matter,  and  irritability  is  aotadr 
recognized  as  a  specific  property  of  tissues  (Haller),but  isreganled,  inGlinsow 
orieinaJ  sense,  as  the  principal  manifestation  of  life,  or  matter  in  motion.  Bd 
had  some  notion  of  metabolism  and  even  of  internal  seovtions  (Neubutpr). 
In  his  clinic  he  practised  surgery,  obatetrica,  and  ophthalmolooy,  as  iral  ■■ 
internal  medicine.  Toward  the  end  of  his  life,  he  loet  himself  in  Uie  va^ariestf 
the  Nature  Philosophy  School.    A  statue  was  erected  to  his  memory  m  10U- 

Emst  Ludwig  Heun  (1747-1834),  a  wealthy,  witty,  vray 
boDest,  and  very  independent  practitioner  of  Beriin,  is  said  to 
have  introduced  Jennerian  vaccination  into  that  city  in  1798,  and 
as  "der  aUe  Heim,"  is  remembered  for  his  many  sharp  sayings. 

Christian  Wilhelm  Hufeland  (1762-1836),  of  Langensalia, 
professor  at  Jena  (1793)  and  Berlin  (1800),  was  one  of  the  great 
philanthropic  physicians  who  are  true  friends  of  the  human  race. 
At  Weimar  (1783-93),  he  was  the  friend  and  physician  of  Goethe, 
Schiller  and  Herder,  and  did  much  to  conect  popular  misconceih 
tions  about  Mesmerism,  Bnmonianism,  phrenology,  and  other  cur- 
rent fancies.  He  was  one  of  the  first  to  espouse  the  cause  of  Jenner 
and  took  the  keenest  interest  in  combatting  smallpox  and  cholera. 

He  described  the  typhoid  and  typhus  epidemics  of  1806-7  and  1813 
respectively,  and  wrote  much  on  popular  medicine,  in  particular  his  treatise 
on  long  life  {Makrabiatik,  1796]  and  his  Endteiridion  mf^icam  (1836).  He  is 
now  b^t  remembered  as  one  of  the  grut  pioneers  of  medical  journalism  in  the 
eighteenth  centuni.  He  edited  four  different  periodicals,  the  most  important 
of  which  was  "Hufelond's  Journal"  in  82  volumes  (Jowwd  der  praktiadiai 
ATzneilninde,  1795-1836). 

Simon-Andr^  "Hssot  (1728-97),  the  famous  practitioner  of 
Lausanne,  was  one  of  the  leading  propagandists  of  variolation 
(1754),  wrote  considerable  treatises  on  epilepsy  (1770)  and  nervous 
diseases  (1782),  and  became  widely  known  through  his  popular 
writings  on  onanism  (1760),  the  hygiene  of  literary  men  (1766), 
and  the  diseases  of  men  of  the  world  (1770).  His  beat  known 
achievement  in  this  kind  was  the  Avisau  peuple  sur  la  saiiti  (1760), 
a  tract  on  popular  medicine  which  ran  through  ten  editions  in  less 
than  six  years,  and  was  translated  into  every  European  language. 

Theodore  Tronchin  (1709-81),  of  Geneva,  Boerhaave's  favorite 
pupil,  Voltaire's  favorite  physician,  and  one  of  the  wealthiest  and 
most  fashionable  practitioners  of  his  time,  is  remembered  by  his 
compilation  De  colica  Pict<mum  (1757),  in  which  he  showed 
that  "Poitou  colic"  was  caused  by  water  poisoned  from  passii^ 
through  the  gutters  of  lead  roofs.  He  introduced  inoculation  into 
Holland  (1748),  Switzeriand  (1749),  and  France  (1756),  having 
20,000  successful  esses  to  his  credit;  and  was  a  pioneer  of  the  open- 

'  Reil:  Von  der  Lebenskraft,  Arch.  f.  d.  Physiol.,  Halle,  1795,  i,  8-162. 


sdbvGoOgIc 


THE   EIGHTEENTH   CENTOBY  381 

air  cult,  of  peychotherapy,  and  of  suspension  in  spinal  curvature 
(1756). 

The  greatest  Italian  cUnician  of  the  period  was  Giovanni  Maria 
Lancisi  (1655-1720),  of  Rome,  who  was  physician  to  several  popes, 
one  of  whom  (Clement  XI)  placed  in  hia  hands  the  forgotten  47 
copper  plates  of  Eustachius,  executed  in  1552,  which  Lancisi  edited 
with  marginal  notes  and  published,  with  a  title  page  vignette  by 
Pier  Leone  Ghezzi,  in  1714. 

Lancisi  was  a  great  epidemiologiat.  He  described  the  epidemics  of  influ- 
enza in  1709-10,  of  cattle-plague  in  1713,  and  of  malarial  fever  in  1715,  Hia 
RTPat  treatise  on  swamp  fevers  (1717'),  while  stating  the  doctrine  of  miasniB, 
shows  a  clear  insist  inlo  the  theory  of  contagion  and  the  poxHibility  of  tramv- 
miHsion  by  moeqmloes  (Ctdiees),  of  wliich  he  gives  a  naturalist's  account.  He 
wa.-<  the  author  of  two  works  of  capital  importance  on  sudden  death  (1707')  and 
on  aneurysm  (1738'}.  In  the  first  work  he  notes  hypertrophy  and  dilatation 
of  the  heart  as  causes  of  sudden  death,  first  describes  valvular  vegetations  and 
gives  a  classification  of  cardiac  diseases.  In  the  second  he  notes  the  frequency 
of  cardiac  aneurysm,  distinguishes  between  aneurysmal  cavitira  with  thm  and 
thick  walls,  and  notes  heredity,  syphilis,  asthma,  palpitation,  violent  emotions, 
and  excesses  as  prominent  causes.  He  was  also  the  first  to  describe  cardiac 
syphilis. 

Francesco  Torti  (1658-1741),  professor  at  Modena,  and  a  good 
pharmacologist,  wrote  an  important  treatise  on  the  pernicious 
malarial  fevers  (1712*),  which  practically  introduced  the  employ- 
ment of  cinchona  bark  into  Italian  practice  and  introduced  the 
term  jjujI  aria. 

Pellagra  was  originally  described  by  Caspar  Casal  (1691-1759), 
a  Spanish  physician,  in  a  book  written  by  him  in  1735,  but  not 
published  until  1762.*  At  court,  Casal  met  Francois  Thi^ry,  who, 
from  what  he  had  seen  or  heard  of  Casal's  description,  published 
an  account  of  the  disease  in  1755,*  antedating  him  in  priority  of 
publication,  but  not  of  first-hand  description.  Both  Casal  and 
Thi^ry  called  the  new  disease  "rose  uckness"  (mal  de  la  rosa). 
In  1771^  Francesco  Frapolli,  an  Italian  physician,  published  a 
careful  account  of  pellagra,  in  which  he  gave  the  malady  its  present 
name. 

Connected  with  the  history  of  internal  medicine  on  the  conti- 

'  Lancisi:  De  noxiis  paludum  eCBuviis,  Rome,  1717, 

'  Lancisi:  De  subitaneis  mortis,  Rome,  1707.  Written  on  account  ot  the 
fright  of  the  Roman  population  at  the  number  of  sudden  deaths  in  1706. 

*  l4uicisi:  De  motu  cordis  et  aneurysmatibus,  Naples,  1738. 

*  Torti:  Therapeutice  specialis  ad  febres  quaadam  pemiciosaa,  Modena, 
1712. 

*  Casal:  Historia  natural  y  medica  de  el  principado  de  Asturiss,  Madrid, 
1762. 

*  ThiSry:  Jour,  de  mid.,  chir.  et  pharm.,  Paris,  1755,  ii,  337-346. 

'  Frapolli:  Animadvereiones  in  morbum,  vulgo  pelagram,  Milan,  1771. 
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Dent  is  the  revival  of  AthanasiuB  Kircher's  hjrpnotic  idea,  under 
the  guise  of  "animal  magDetism,"  by  Franz  Anton  Mflsmer  (1731- 
1815),  of  Itznang,  Switzerland.  Mesmer's  graduating  disaerts- 
tion  had  been  upon  the  subject  of  the  influence  of  the  planets  oo 
man  (1771),  and,  in  experimenting  with  the  magnet,  he  got  the 
idea  that  a  similar  power  is  possessed  by  the  human  hand.  At- 
tempting to  practise  mesmerism  in  Vienna,  hia  private  stances 
were  investigated  by  one  of  Maria  Theresa's  "commissions,"  and 
he  was  compelled  to  leave  the  city  inside  of  twenty-four  hours. 
Arriving  in  Paris  in  1778,  after  some  failures  at  Spa,  he  at  length 
gained  a  foothold,  and  in  a  very  short  time  he  was  making  a  great 
deal  of  money  by  his  hypnotic  stances.  In  these  he  appeared  clad 
in  a  lilac  Buit,  playing  upon  a  harmonica,  touching  his  patients 
with  a  wand,  staring  into  their  eyes,  and  attending  them  in  a 
private  chamber  in  case  of  a  "crisis."  A  prominent  feature  of  the 
mesmeric  treatment  was  a  number  of  so-called  magnetic  tubs,  or 
baqvets,  containing  a  mixlvm  composUum  of  hydrogen  sulphide 
and  other  ingredients,  and  provided  with  iron  conductors  from 
which  depended  a  ring  for  purposes  of  contact  with  the  patients, 
who  stood  around  the  tubs,  joining  hands.  Being  investigated 
by  another  committee,  Mesmer  was  again  driven  from  the  field, 
and,  after  the  Revolution,  dropped  out  of  sight.  His  book,  con- 
taining his  ideas  on  mesmerism,  was  published  in  1779.'  Al- 
though the  subject  did  not  gain  a  scientific  foothold  until  the  time 
of  Braid,  mesmerism,  hke  Lavater's  ideas  on  physiognomy  (1772*), 
attracted  a  great  deal  of  public  and  private  notice  and  was  exploited 
in  various  mystic  forms  by  Charles  d'Eslon,  a  pupil  of  Mesmer's, 
the  brothers  Puys^RUr,  Lavater,  the  novelist  Justinus  Kemer,  and 
by  Baron  Karl  von  Reichenbach,  whose  concept  of  "odic  force" 
still  survives  in  the  ouija-boards  and  odic  telephones  of  the  present 
time.  Somnambulism  (witness  Bellini's  opera)  and  ventriloquism 
(witness  Brockden  Brown's  Wielarut)  be^n  to  have  their  vogue 
also,  and  in  the  "wonder-cures"  of  the  exorcist  Joseph  Gassner 
and  the  necromancer  Schropfer,  the  magic  medicine  of  primitive 
man  began  to  loom  large  again.  In  London,  Mesmer's  charlatanry 
cropped  out  in  the  notorious  "Temple  of  Health"  (1780)  of  the 
quack  James  Graham,  in  the  ministrations  of  which  Emma  Lyon, 
the  future  Lady  Hamilton,  played  a  prominent  choreographic  part. 

With  all  its  lack  of  instrumental  prMision,  the  internal  medicine  of  the 
eighteenth  century,  as  a  whole,  was  far  superior  to  its  surgery,  because  the  svb- 
tematic  tendencies  of  the  age  led  to  the  composition  of  specialised  text^books, 
the  introduction  of  new  drugs,  and  the  accurate  description  of  many  new  forms 

>  Mesmer:  M£moire  sur  la  d^ouverte  du  magn^tiame  animal,  Geneva 
and  Paris,  1779. 

'  Joh.  Caspar  Lavater:  Von  dor  Physiognomik,  Leipzig,  1772. 
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of  disease.  Among  these  Isolated  clinical  discoveries  we  may  mention 
Friedrich  HoSmanD'a  descriptionB  of  chlorosis  (1730')  and  nibefla  (1740'): 
Freke's  case  of  myomtia  oBaificans  progreeaiva  (1736*) :  Fotbergill'B  accounts  of 
diphtheria  (1748');  facial  neuralgia  (1773'),  and  sick  headache  (1784');  J.  Z. 
Platner  on  the  tuberculous  nature  of  j^bboiis  spine';  Nicolas  Andrt  on  infra- 
orbital neuralgia  (1756');  the  description  of  pellapm  or  "mal  de  la  roBa"  by 
Franflois  Thi^ry  (1755*),  William  Hunter  on  arteriovenous  aneurysm  (1757"); 
Tronchin  on  lead  colic  {1757");  Mestivier'a  operated  case  of  appendicitis 
(1759");  Robert  Hamilton  on  orchitis  in  mumps  (1761");  Heberden  on  vari- 
cella (1767")  and  anpna  pectoris  (1768'*);  Robert  Whytt's  chnical  picture  of 
tuberculous  meningitis  (1768");  Rutty's  account  of  relapsing  fever  (1770"); 
Cotugno  on  sciatica  (1770");  van  Swieltn  on  the  paralytic  type  of  rabies 
(1771);  Rouelle's  discovery  of  urea  (1773);  J.  W.  Tichy's  Observations  of 
sediments  in  febrile  urine  (1774);  Werlhof  on  puipura  ha^mo^Thagica  (1773"}; 
Matthew  Dobson's  proof  that  the  sweetness  of  the  urine  and  blood-serum  m 
diabetes  is  due  to  sugar  (1776") ;  Bylon  and  Benjamin  Rush  on  dengue  (1779- 
80);  Pott  on  pressure  paralysis  from  spinal  carips  (1779");  the  yeast  test  for 
sugar  in  diabetic  urine  by  Francis  Home  (1780'*)  and  Johann  Peter  Frank 
(1791);  Letlsom  on  the  drug  habit  and  alcoholism  (1786");  Parry  on  exoph- 
thalmic goiter  (1786");  Hezekiah  Beardsley'a  case  of  congenital  hypertrophic 
stenosis  of  the  pylorus  (1788");  Soemm erring 's  case  of  achondroplasia  (1791"); 
Charles  Stewart's  description  of  paroxysmal  hematuria  (1794"):  WoUaston's 
discovery  of  urates  in  gouty  jointo  (1797*');  Nikotaus  Friedreich  s  description 

1  F.  HoEFmann:  De  genuina  chlorosis  indole,  1730. 

'  Opera  omnia,  Geneva,  1748,  ii,  63. 

'  J.  Freke:  PhU.  Tr.,  1732-14,  Lond.,  1747,  ix,  252. 

*3.  Fothergill:  An  account  of  the  sore  throat,  London,  1748. 

'  Med.  Obs.  Soc.  Phya.,  Lond.,  1771-76,  v,  129-142. 

'  Med.  Obs.  A  Inquiries,  Lond.,  1784,  vi,  103-137. 

'J.  Z.  Platner:    De  iis,  qui  ex  tuberculis  gibberosi  fiunt,  Leipz^  1744, 
with  plate  by  Schonemann. 

'  N,  AndrS;  Observations  pratiques  sur  les  maladies  de  I'ur^tre,  Paris, 
1756. 

•  F.  Thifryr  J.  de  mM..  chir.  et  pharm..  Paris,  1755,  ii,  336-346. 
"W.  Hunter:  Med.  Obs.  &  Inquiries,  Lond.,  1757,  i,  340. 
"  T.  Tronchin:  De  colica  Pictonum,  Geneva,  1757. 
"  Meetivier:  J.  de  m6d.,  chir.  et  pharm.,  1759,  x,  441. 
"  Tr.  Roy.  Soc.  Edinb.  (1773),  1790,  ii,  pt.  2,  59-72. 
'"  Heberden:  Med.  Tr.  CoU.  Phys.,  Lond.,  3.  ed.,  1785,  i,  427-436. 
"Heberden:  Med.  Tr.  CoU.  Phys.,  Lond..  1768-70,  ii,  68-67. 
•*  Whytt :  Observations  on  the  Dropsy  in  the  Brain,  Edinburgh,  1768. 
"Rutty:  A  chronological  history  (etc.),  London,  1770. 
"Cotugno:  De  iachiade  nervosa,  Vienna,  1770. 
"  Werlhof:  Opera  omnia,  Hannover,  1775,  ii,  615-636. 
"Dobaon:  Med.  Obs.  &  Inq.,  Lond.,  1776,  v,  298-316. 
"  Pott:  Remarks  on  that  kind  of  palsy  (etc.),  London,  1779. 
••  F.  Home:  Clinical  Eitperiments,  Edinburgh,  1780. 
"  Lettflom:  Mem.  Med.  Soc.  Lond.,  1779-87,  i,  128-165. 
"  Parry's  works,  London,  1825,  ii.  111. 

"  Beardsley:  Cases  &  Obs.  Med.  Soc.,  New  Haven  County,  1788,  81-84. 
*>Soemmerring:    Abbildungen  .  .  .  einiger  Mis^eburten,  Mainz,    1791, 
30,  pi.  »i. 

"  Stewart:  Med.  Comment.,  Edinb.,  1794,  Dec.  II,  ix,  332. 
••  WoHarton:  Phil.  Tr.,  Lond.,  1797,  bticxvii,  386-400. 
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of  peripheral  facial  parEilyHiB  (lT97i) ;  and  John  Haslam's  description  of  m- 
ersl  paralysis  (179^).  Beeidee  this  brilliant  array  of  original  work,  vuch 
would  honor  any  centui^,  there  were  many  admirable  treatises  or  text-booki 
on  spociul  branches  of  internal  medicine,  such  as  Astruc  (1736),  Girtanm 
(17S8-891,  and  Benjamin  Bell  (1793)  on  venereal  diBeases,  Senac  on  diaeun 
of  the  heart  (1749),  Plcnciz  on  scarlatina  (1762),  Zimmennann  on  dysentciT 
(17B7),  Lind  on  tropical  diseases  (1768),  Millar  on  asthma  and  whooplos-cmvi 
(1709),  Walter  on  peritonitis  (1785),  Chabert  on  anthrax  (1780),  MslMsme 
(1788)  and  Fod6rfi  (1792)  on  cretinism  and  Roiter,  and  John  RoUo  on  the  buc- 
ccss  of  meat  diet  in  diabetes  (17S7),  Benjamin  Martin  in  A  New  Theory  a! 
Connumplums  (London,  I72Q)  discusses  parasitic  microdrftanisniB  aa  the  cause 
of  phthiRiR.*  The  transmission  of  yaws  by  ftiea  was  noW  by  Edward  Baa- 
croft  (1769*).  There  was  a  ureat  increase  in  the  literature  bearing  on  the 
iliseaneK  of  children,  as  evidenced  in  the  pediatric  treatises  of  William  Cadoon 
(1748),  Nils  Ros^n  von  Rosenstein  (1752),  George  Armstrong  (1767),  Mdlin 
(1783)  an<l  Michael  Underwood  (1784),  which  contains  the  first  account  of 
infantile  poliomyelitis.  Sir  John  Floyer  wrote  the  first  treatise  on  diaeasee  of 
old  age  (Medicina  gcrocomica,  1724).  Gout  and  scurvy  were  favorit«  subjects 
of  th(^  F^xli'^h  practitioners  of  the  period,  notably  George  Cheyne  (17201 
and  Caiiogan  (1764)  on  the  former,  Lind  (17.'>3)  and  Thomas  TrotUr  (1785)  on 
the  latter.  Of  all  these  special  monofcraphH,  the  brat  was  unquestionablv  the 
treatise  of  llobert  Willan  (1757-1812)  on  diseases  of  the  skin  (179ft-1808). 
which  marks  an  epoch  in  the  history  of  dermatology,  but  belongs  esaentially 
to  the  modern  period.  Of  orifnnal  contributions  to  descriptive  oermatokie', 
we  may  mention  John  Machin's  observation  of  ichthyosis  hj'strix  in  the 
l.amlH-rt  family  (1733').  which  was  followed  throueh  successive  generatioD! 
by  Henry  Baker  (1755*),  and  Tilesius  (1802');  the  observation  of  Bclerodemu 
in  Curzio's  clinic  at  Naples  by  William  anil  Robert  Wataon  (1754*);  Wich- 
munn  on  Ihc  parasitic  origin  of  scabies  (1786*),  and  Sir  E^eraid  Hchdc's 
description  of  cutaneous  horns  (hyperkeratosis)  in  1791.'*  The  subject  of 
medical  jurisprudence  was  carefully  Hystetnatized  in  the  eighteenth  century, 
and  I  hi'  leaders  in  this  field  were  the  Germans,  who  were  the  first  to  found 
profes.torsliips  of  forensic  medicine  and  turned  out  the  most  important  treat- 
"""      The  earliest  of  these  was  the  Corpun  juris  jnedico-Ugaie  of  Michael 

ihiird  V-ilentini  (1657-1729),  puhlishwl  ii    """      '  '       "  '      " 

iged  facts.     It  was  foUowed  in   1723  1 
tYiedrich  Teiehmcyer  (1B8.=;-1746),  which  v 

authority,  and.  in  1730-47,  by  the  Sffslem  o  

Ilalli-,  a  six-volume  work,  not  unlike  Valentini's  in  scope  and  thoroughnea 
In  France,  Antoine  Louis  (1723-92)  wait  the  pioneer  in  applying  medical 
knowleilge  to  court-room  practice.  He  wrote  an  important  memoir  on  hang- 
ing, with  reference  to  the  differential  signs  of  murder  and  suicide  in  cases  of 
hanging  (1TC:{),  and,  in  his  discussion  of  the  celebrated  Villebranche  case 
(1764),  he  ridiculed  the  possibility  of  extremely  protracted  pregnancy,  en- 
deavoring to  set  the  lime-limits  of  normal  gestation,  which,  under  the  Code 
Napoleon,  were  finally  fixed  at  three  htmdrnl  days,  as  in  the  Roman  taws  of 

'  Friedreich:  Meii.  chir.  Ztc.,  Salzburg,  1708,  i,  415. 

•  JIaslam:  OlJwTvations  on  insanity,  London,  1798. 
'  See  C.  Singer:  Janus,  Amsf.,  1911.  xvi.  81-98. 

'Bancroft:  Essav  on  the  Natural  History  of  Guiana,  London,  1769, 
38.').    Citeil  by  E.  W.  (luilger. 

'  Maehin:  Phil.  Tr,  Lond.,  1733,  xxxvii,  299-301,  1  pi. 

•Baker:  Phil.  Tr.,  I/md.,  175,1.  xlix,  pt.  1,  21-24, 

'Tilesius:  Ausfiihrliehe  Besclireibung  .  .  .  der  beiden  90g,  Stachel- 
sehweinmenschen,  Allenburg,  1S02. 

'  Walsim:  Phil.  Tr„  Lond.,  1754,  xlviii,  579-587. 

*  Wichniann:  .^etiokwe  der  Kratie,  Hannover,  1786. 
"  Home:  Phil.  Tr.,  L<md.,  1791,  Ixxxii,  95-105. 
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the  Twelve  Tables.  Fod^r^'e  great  treatise  od  legaJ  medicine  (1798)  belongs 
to  the  modern  period  of  the  science.  The  first  English  work  was  the  EUmenl* 
of  Samuel  Fair  (1788),  but  William  Hunter's  essay  on  the  sipis  of  murder  in 
bastard  children  (1783)  ia  probably  the  most  important  En^ish  contribution 
in  the  eighteenth  century. 

As  in  the  seventeenth  century,  forensic  medicine  was  still  concerned  witb 
many  questions  properly  beionginE  to  stale  medicine  and  public  hygiene. 
Medical  ethics  was  treated  in  Friedrich  Hoffmann's  Medicus  poiiiicus  (1738) 
in  Johann  Wilhelm  Baumer's  Fundamenla  politica  mtdica  (1777),  and  by  Stoll. 

HediCttl  history  was  systematically  treated  in  the  works  of  F>eind  (1735- 
27),  J.  H.  Schulae  (1728),  J.  C.  Lettsom  (1778),  Blumenbach  (1786),  J.  C.  G. 
Aekermann  (1792),  and  Kurt  Sprengel  (1792-1803).  Of  these,  John  Freind 
(1675-1728),  of  Croton,  Northamptonshire,  who  was  highly  educated  at  Os- 
foril  in  the  humanities  and  in  medicine,  and  deUvered  the  Ashmolean  lectures 
on  chemistry  in  1704,  was  an  intellectual  light  of  considerable  prominence  in 
his  ilay.  He  accompanied  the  Earl  of  Peterborough  on  his  ijpanish  campaign 
of  1705,  as  physician  to  the  Enghsh  forces,  and  subseouently  mixing  in  politics 
as  a  partisan,  was  committed  to  the  Tower  on  the  cnargc  of  high  treason  in 
March,  1922-23;  but  was  soon  released  throi^h  the  good  offices  of  Mead,  and 
became  physician  to  Queen  Carohne  in  1727.  During  his  short  imprisonment 
he  planned  bis  History  of  Phytick  from  the  Time  of  Galen  to  the  Beginning  of 
the  Sixteenth  Cenlury  (London,  1725-26),  dedicated  to  Mead,  and  intended 
as  a  continuation  of  Leclerc.  This  is  usually  regarded  as  the  best  English 
work  on  the  period  of  which  it  treats,  although,  as  Sir  Clifford  Allbutt  says, 
the  author  "spread  his  net  t^x)  widely  and  produced  a  general  survey  "from 
the  time  of  Galen,"  nhere  he  might  liave  done  better  by  confining  himself  to 
English  medicine  m  detail. 

The  greatest  medical  historian  of  the  eighteenth  century  was  the  eminent 
Pomeraman  botanist  Kurt  Polykarp  Sprengel  (1766-1833),  whose  work,'  also 
translated  into  French  and  Italian,  has  been  the  great  source-book  for  facts 
and  footnotes  for  all  subsequent  investigatora.  Although  Sprengel's  uncom- 
promising vitalism  makes  him  an  unfair  critic  of  the  seventeenth  century 
_.-__.-.     ...-...■....,  .    ,      ,. .  .  .  . .  _.  '--jble 


i,  his  history  is  still  a  marvel  of  sohd  learning  and  contains  a  valuable 
chronology.  He  also  wrote  a  series  of  medico-historical  essays  (BeytrOgt, 
1794-96),  and  a  history  of  surgical  operations  (1805-19).  Hardly  inferior  to 
Sprengel  as  original  investigators  were  such  men  as  Johann  Karl  Wilhelm 
llBhsen  (1722-45),  of  Berhn,  who  investigated  the  medical  MS.  in  the  Royal 
Library  there  (1746-47);  also  the  medic5  portraits  (1771),  medical  medals 
(1772-73),  the  earliest  important  contribution  to  medical  numismaticSj  and 
wrote  a  learned  history  of  science  in  Mark  Brandenburg  (1781);  Christian 
Gottfried  Gruner  (1744-1815),  a  prolific  writer  on  the  history  of  diseaaeH 
{Morbomm  aniiqu.iUUe»,  1774),  in  particular,  syphihs  (1793)  and  sweating  sick- 
ness (1847);  the  army  surgeon  Ernst  Gottfried  Baldinger  (1738-1804),  bi- 
ographer of  hU  contemporariee  (1768),  of  HaUer  (1778),  and  Tode  (1778). 
a  sturdy  organizer,  who  poured  many  learned  essays  into  his  Magaiin  far 
Aerzte  (1795-99);  Johann  Heinrich  Eder  (1687-1744),  author  of  the  earhest 
German  work  on  the  subject  (1728)  and  the  first  to  attempt  photography; 
Fhilipp  Gabriel  Hensler  (1733-180S),  historian  of  syphilis  (1783-89)  and 
leprosy  (1790);  Christoph  Girtanner  (1760-1800),  another  historian  of  syph- 
ilis (1783-89);  August  Friedrich  Hecker  (1763-1811),  editor  of  mwy  period- 
icals, and  Antoine  Portal  (1742-1832),  author  of  a  seven-volume  history  of 
anatomy  and  suniery  (1770-73).  Haller's  1751  edition  of  the  Methwiut 
Sludii  MediH  of  Boerhaave  is  an  introduction  to  medical  literature  similar  to 
that  compiled  by  lliomas  Young  more  than  half  a  centurv  later,  and  is  re- 
markable for  those  sententious  critical  apersus  for  which  Haller  is  so  justly 
famous.  The  earhest  periodicals  devoted  to  the  taatory  of  medicine  were  F. 
Aglictti's  Giorwdt  per  servire  alia  eloria  ra^ionata  deUa  medicina  di  queala 
aecoio  (Venice,  1783-95),  and  P.  L.  Wittwer's  Arekie  fOr  die  GeschickU  der 
Arxneykunde  (Nuremberg,  1790). 

a  Geschichte  der  Medicin,  Hallr, 
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In  an  use  in  which  medico-hiatorical  Htudiw  were  bo  s  . 
tivated,  medical  lezicoKTSph;  became  effectively  specialized.  The  e 
Greek  medical  terms  by  J.  G.  Hebcnstreit  (1751),  the  ' 
Galen  and  HenxiotuH  of  J.  G.  Franz  (1780),  the  lexica  of  Latin-PYeacb  Mnm 
by  E.  Co).  F,  dc  Viliars  (1741)  and  of  Latm-German  by  G.  MatlueuB  (1748) 
and  C.  K.  H.  KnackHtedt  (1784-5)  foUow  the  old  RenaisBaiice  lines.  Dk- 
tionariea  of  special  terms  abounded,  notably  those  of  anatomy  by  Pent 
(1763),  I".  Tarin  (1753),  J.  F.  Dufieu  (1766)  and  F.  Vicq  d'Aryr  (1786),  d 
Bureery  by  A.  F.  T.  Levacher  de  la  Feutrie  (1767),  Antoine  Louis  (17721, 
and  P.  Francois  (1773),  of  druas  by  Nicolas  Lemery  (1714),  and  JuUiot  (1758), 
of  proRnosis  (1770J  and  semeioliwy  (1777)  by  Miohel  du  Tennelar.  TTie  jmo- 
uil)al  medical  dictionaricx  in  EtiKUsli  are  those  of  John  Quincy  (1719),  Robot, 
JumeM  (1743)  and  Robert  Hooper  (1798. 

An   important  three-volume  treatise  on   medical  Keograidij   was  pub- 
Ushed  by  LcoohardLudwigFinke  (1747-1828)  in  1792-05,1    ThelAaemtim 


Thoma!"  Lawrenop.) 

i-..rp'  Clephom   iiri6-R91. 

'  many  poet-monenui.  and 
I'hkritii-s  •ibseurities  in  ilif  lliii|H<i-r.iti<-  lHH>ks.  lunirularlv  as  to  the  modifics- 
tiiiii  in"  :n'ute  and  clminii^  ilisi^a.^si-s  by  ii>ni'um'nt  malarial  fevw. 

ToHiinl  the  end  of  the  centun.-  caiiio  one  of  the  frreatest 
triumphs  in  ttir  liiston,- of  nuHlicino — the  successful  introductioQ 
of  preventive  inoculation  by  K<iw:ml  Jenner  11749-1823),  son  of 
:i  liloucostorshiR'  clerirymnii.  who.  in  1770,  IxH-ame  a  friend  and 
pupil  of  John  Hinucrs,  ami  hcltHnl  him  :i  mux!  deal  in  his  experi- 

I  I.,  1.    Fink>'    Voi-iinh  eimr  :illi;<[uiiin'ti  m<\iiciniH.'h-praktiscliefi  G«^ 
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meats.  It  bad  long  been  a  coimtryBicle  tradition  in  Gloucester- 
sbire  tbat  dairy-maids  wbo  had  contracted  cow-pox  tbrougb  milk- 
ing did  not  take  smallpox,  and  similar  observations  had  been  noted 
in  Germany  and  France.  On  learning  of  this  fact  from  a  milkmaid, 
Jenner  early  conceived  the  idea  of  applying  it  on  a  grand  scale  in 
the  prevention  of  the  disease.  On  communicating  his  project  to 
Hunter,  the  latt«r  gave  him  the  characteristic  advice:  "Don't 
think,  try;  be  patient,  be  accurate."  On  returning  to  his  home  at 
Berkeley  he  began  to  collect  his  observations  in  1778,  and  on  May 
14,  1796,  performed  his  first  vaccination  upon  a  country  boy, 
James  Phippe,  using  matter  from  the  arm  of  the  milkmaid,  Sarah 
Nehnes,  who  had  contracted  cow-pox  in  the  usual  way.  The  ex- 
periment was  then  put  to  the  test,  by  inoculating  Phipps  with 
smallpox  virus  on  July  Ist,  and  the  immunization  proved  success- 
ful. By  1798  he  had  23  cases,  which  he  embodied  in  his  work.  An 
Jjupdry  into  the  CaiiSes  and  Effects  of  the  Varioke  VaccimB,  a  thin 
quarto  with  four  colored  plates,  printed  in  1798,  and  dedicated  to 
Parry  of  Bath.  This  book  establishes  his  main  thesis  that  a  vac- 
cination with  cow-pox  matter  protects  from  smallpox,  and  was  fol- 
lowed, during  the  years  1799-1806,  by  five  successive  pamphlets, 
recording  his  subsequent  experiments  and  improvements  in  lechnic 
up  to  the  stage  of  recommending  ivory  points  as  the  best  vectors 
in  inoculation.  Jenner's  work  was  rapidly  taken  up  on  the  conti- 
nent and  in  America;  good  statistics  began  to  pour  in,  in  less  than 
a  year's  time,  and,  by  1800,  as  many  as  6000  people  had  been  vac- 
cinated. In  1802  and  1807,  Parliament  voted  grants  amounting 
to  £20,000  to  Jernier  in  aid  of  prosecutir^  his  experiments.  At  the 
same  time  he  met  with  bitter  opposition  from  jealous  contem- 
poraries, like  Ingen-Housz,  Woodville,  and  Pearson,  who  either 
claimed  priority  or  acted  upon  the  parliamentary  principle  that  the 
duty  of  the  opposition  is  to  oppose. 

The  mere  idea  of  inoculation  is  appaieatly  as  old  as  the  hills.  Human 
inoculation  of  variolous  virus  is  said  to  be  mentioned  in  the  Atharva  Veda 
(Baas)  and  certainly  in  the  Flo*  of  the  School  of  Salerno,  and  was  known  to 
most  Oriental  peoples.  The  idea  was  introduced  into  England  by  Timoni's 
and  Pilarini's  communications  to  the  RoyaJ  Society  in  ]7!3-16,  anil  was  after- 
ward taken  up  by  Sir  Hans  Sloane  (1717).  On  March  18,  1718,  Lady  Mary 
Wortley  Montagu  had  her  three-year-old  son  inoculated  in  Turkey,  and  her 
five-year-old  daughter  was  inoculated  in  Enaland  in  April,  1721.  During  the 
sixth  epidemic  of  smallpox  in  Boston,  Massac husetts,  Zabdiel  Boytton 
(1679-1766)  courageously  inoculate!  his  san  and  two  negro  slaves  on  June 
26,  1721,  and  had  inoculated  244  persons  before  its  close,  exciting  great  opposi- 
tion and  even  threats  of  hanging.  In  the  Bost«n  epidemic  of  1752,  2109  were 
inoculated,  and  nearly  20,000  in  England,  under  Daniel  Sutton  in  1764-66." 

SHOB- 
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Apart  from  the  huge  eighteenth  century  Uterature  on  inoculation,  one  (tf  the 
most  important  iiejna  of  which  \b  the  proposal  of  preventive  inocuktioiu 
against  tne  plague  (1755)  by  the  Hungijian  physician,  Stephan  Weezpriou 
(1723-99),  uiere  had  been  successful  cow-pox  inocuiationa  by  the  Donel 
fanner,  Benjamin  Jesty,  in  1774-S9,  and  by  Ptett  of  Bolatein  in  1791.  AH 
these  efforts  were,  however,  "as  an  arrow  ^ot  in  the  air  or  a  sword-etroke  in 
the  water." 

The  merit  of  Jenner's  work  rests  upon  the  fact  that,  like  Harve}', 
he  started  out  with  the  hope  of  making  his  thesis  a  permanent 
working  principle  in  science,  based  upon  experimental  demonstra- 
tion, and  he  succeeded  to  the  extent  of  carrying  his  inoculationc 
successfully  through  several  generations  in  the  body,  and,  abovt 
all,  in  overcoming  the  popular  aversion  to  vaccination.  In  short, 
Jenner  transformed  a  local  country  tradition  into  a  viable  pro- 
phylactic principle,  and,  although  he  was  preceded  by  really 
scientific  experts  in  inoculation  (variolation),  his  reputation  in  hit 
own  field  is  fairly  safe  from  the  priority-mongers.  Faults  ol 
diffuseness  and  lack  of  skill  in  marshaling  facts  have  been  imputed 
against  the  Inquiry,  but,  on  the  whole,  it  remains  an  unimpeachable 
record  of  careful  scientific  work,  the  effect  of  which  is  seen  to-da> 
in  the  rapid  strides  that  preventive  medicine  is  making  and  b 
the  results  of  compulsory  vaccination  in  Prussia  and  Holland, 
where  the  mortahty  curve  of  smallpox  approaches  zero  as  iti 
limit.  Striking,  indeed,  was  the  relative  inununity  of  the  Gennac 
Army  of  the  Franco-Prussian  War  in  1870-71,  in  which  the  un- 
vaccinated  French  prisoners  lost  1963  out  of  14,178  cases  of  small- 
pox, while  the  Germans,  who  had  been  revaccinated  within  twc 
years,  had  4835  cases  and  278  deaths  (Myrdacz).  Kitasato'E 
statistics  of  vaccination  in  the  Russo-Japanese  War  (1911'}  shon 
that,  with  smallpox  endemic  in  Japan,  there  were  only  362  caset 
and  35  deaths  in  an  army  of  over  a  million  soldiers.  Jenner'f 
monograph  of  1798  has  loomed  into  especial  prominence  of  lat< 
through  the  fact  that  it  contains  an  early  reference  and  a  cleai 
explanation  of  anaphylaxis  or  allergy.  In  case  4  he  notes  thai 
inoculations  of  variolous  matter  in  a  woman  who  had  had  cow-pon 
thirty-one  years  before  produced  a  palish  red  efflorescence  of  the 
skin,  which  he  regards  as  almost  a  criterion  of  whether  the  infec- 
tion will  be  received  or  not,  attributing  the  phenomenon  to  the 
dynamic  effect  of  a  permanent  change  in  the  blood  during  life.' 
In  the  later  years  of  his  life  Jenner  lived  in  London,  of  which  city 
he  was  made  an  honorary  citizen.  He  died  there  of  apoplexy  in 
1823,  and  his  monument,  erected  in  1858,  is  in  Trafalgar  Square. 

<  Cited  by  Osier  in  his  Principles  and  Practice  of  Medicine,  eighth  editi(»i. 
New  York,  1912,  p.  330. 

'  Jenner:  Inquiry,  1798,  footnote  to  p.  13,  cited  by  L.  Hektoen  in  Jour 
Am.  Med.  Ass.,  Chicago,  1912,  Iviii,  footnote  to  p.  1087. 
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In  pereonality  Jenner  was  the  typical  English  country  gentleman, 
blond,  blue-eyed,  of  handsome  figure.  A  well-known  account  de- 
scribes him  ready  for  &  mount,  in  blue  coat,  nankeen  riding- 
breeches,  and  top-boots,  with  whip  and  silver  spurs.  He  was  a 
bird-fancier,  played  the  flut«  and  violin,  botanized,  and  wrote 
clever  verses,  of  which  the  "Address  to  a  Robin"  and  the  "Signs 
of  Rain,"  rodolent  of  the  EngUsh  countryside,  deserve  a  place  in 
any  anthology  of  minor  poets.  Jenner's  kindness  of  heart  is  seen 
in  his  regard  for  his  first  vaccination  patient,  James  Phippe,  for 
whom  he  built  a  cottage,  planting  the  roses  in  the  garden  with 
his  own  hands.  Like  Newton,  Harvey,  Sydenham,  Darwin,  and 
Lister,  he  is  one  of  the  great  men  of  purely  Saxon  genius,  a  happy 
combination  of  rare  common  sense  with  extreme  simplicity  of 
mind  and  character. 

In  Germany,  Jenner's  work  wm  immediately  taken  up  ^mut  1798-99 
by  Hugo  von  Wreden,  G.  F.  Ballhoni,  and  C.  F.  Stromeycr  in  Hannover,  by 
Heim  and  Brenner  in  Berlin  (1800),  by  A.  H.  MacDonald  in  Altona  (1800),  by 
Hirt  in  Saxony,  and  by  Jean  de  Carro  and  Pascal  Pezro  in  Austria  (1799),  de 
Carro  being  also  the  firat  to  introduce  Jennerian  vaccination  into  Asia.  Pinel 
and  Thouret  in  France,  Vrancken  in  Holland,  Demanet  in  Belgium,  Sacco  in 
Italy,  Heinrich  Callisen  in  Denmark,  Amar  and  others  in  Spain,  were  among 
the  earliest  promoters  of  the  practice,  which  reached  India  and  Mexico  in 
1802.  In  the  Unit«d  States,  the  Harvard  professor  of  medicine,  Benjamin 
Waterhouse  (1754-1846)  made  the  first  vaccinations  upon  his  four  children 
in  July,  1800,1  procuring  his  virus  from  Dr.  Haygarth  of  Bath,  England.  He 
was  speedily  followed  by  Crawford  and  Smith  in  Baltimore,  Jamee  Jackson 
in  Boston,  David  Hosack  in  New  York,  and  John  Redman  Coxe  in  Philadel- 
phia. The  first  Vaccine  Institute  was  organized  in  Baltimore  by  James  Smith 
in  1802  and  a  national  Vaccine  Agency  was  established  by  Conpess  under  his 
direction  in  1813.  Waterhouse  said  that,  before  the  introduction  of  vaccina- 
tion, the  fear  of  smallpox  compelled  the  New  Englanders,  "the  most  demo- 
cratical  people  on  the  face  of  the  earth,"  to  endure  "restrictions  of  liberty  such 
as  no  absolute  monarch  could  have  enforced,"'  The  early  American  tracts  of 
the  colonial  pamphlctcera  on  inoculation,  such  as  Benjamin  Colman  (1721-22), 
Isaac  Greenwood  (1721),  Cott«n  Mather  (1722),  William  Douglass  (1722-30), 
Zabdiel  Boylston  (1726),  Adam  Thomson  (1750),  Nathanae!  Williams  (1752), 
Lauchlin  MacLcanc  (1766),  Benjamin  Franklin  (1759),  John  Morgan  (1776), 
and  Benjamin  Rush  (1781),  with  the  Waterhouse  pamphlets  on  vaccination 
(1800-02),  are  now  among  the  rarest  and  most  highly  prized  of  medical  curi^ 
osities. 

There  was  no  American  medical  literature  to  speak  of  until 
long  after  the  American  Revolution.  The  first  medical  book  to  be 
published  on  the  North  American  continent  was  printed  by  the 
Spaniards  in  the  city  of  Mexico  in  1570,  and  the  first  medical  school 
was  founded  by  them  in  1578.  Thacher's  Brief  Rule  (Boston, 
1677)  was  the  only  medical  publication  of  the  New  England  Col- 
onies in  the  seventeenth  century. 

>  In  the  "Columbian  Sentinel"  of  March  12,  1799,  Waterhouse  refers  to 
vaccination  in  down-East  phrase,  as  "Something  curious  in  the  medical  line." 
•Cited  by  Dock. 
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pamphlets":  and  of  the  book  in  queatioa,  John  Jones's  Plain,  Coneut,  Prat- 
tieal  Remarkt  tm  Ott  TVeobnenl  of  Wownda  and  Fmctitreg  (New  York,  1775), 
he  goes  on  to  say  that  "it  is  simply  a  compilation  from  Ranby,  Pott,  tm] 
others,  and  contains  but  one  oriKinal  observation. ">  The  book  contains,  how- 
ever, an  appendix  on  camp  and  military  hospitals,  and  was  of  great  use  to 
the  young  military  and  naval  aurgeons  of  the  Revolution,  for  whom  it  ms 
prinuuily  designed,  beine^  in  factj  the  first  American  book  on  military  medi- 
cine. Jones  was  a  skilful  lithotomist  and  was  remembered  by  Benjamin  Frank- 
lin in  his  will  for  a  succesaful  performance  of  the  operation.  Of  pamphlet 
literature,  there  were  some  now  curious  colonial  productions  on  the  various 
anginna  and  eruptive  fevers  of  the  time  by  John  Walton  (1732),  CadwaUada 
Golden  (1735),  William  Douglass  (angina  ulcusculosa,  1736),  and  Jabei  Fitdi 
(1736)  wid  the  tracts  on  inoculation,  already  mentioned.  The  early  inaugunl 
dissertations  of  the  students  Elmer,  Potts,  and  Tilton  at  the  Univosity  of 
Pennsylvania  in  1771,  the  latt«r  a  product  of  the  celebrated  Bradford  I^en, 


.1  1783  and  dedicated 
to  Washington.  Better  than  these  are  the  essays  on  yellow  fever  by  John 
Bard.  Golden  (1743),  MitcheU  (1741),  John  Lining  (ITSSjjand  William  Cunie 
(1792);  and,  more  important  still,  the  dinit^  studies  of  Thomas  Cadwalader 
(1708-79)  of  Philadelphia  on  the  West-Indian  diy-gripes  (lesd-poiaoning), 
which  was  printed  by  Benjamin  Franklin  at  Philajdelphia  in  1745;  Jobii 
Bard  on  malignant  pleurisy  (1749),  and  the  essay  of  Samuel  Bard  (1742- 
1821)  on  diphth«ia  or  "angina  suSocativa"  (1771),  which  is  spoken  of  by 
Osier  as  "an  American  classic  of  the  fir^t  rank."  lie  Ctuei  and  Obtenation* 
t4  tAe  Medieai  Society  of  New  Haven  County,  founded  in  1784,  oontains  the 
first  recorded  case  of  congenital  hypertrophic  stenosiB  of  the  pykH^is  (17^) 
by  Bczekiah  Beordsley  (174&-00),  of  Southington,  Gonnecticut,  which  Oskr 
rescued  (in  Lessing's  sense  of  the  term)  by  reprinting  it  in  1903.'  The  history 
and  geography  of  yellow  fever  in  the  United  States  were  treated  of  by  William 
Gume  (1792)  and  Noah  Webster  (1796-99),  and  the  work  of  Matthew  Carqr 
(1760-1839)  on  the  Philadelphia  epidemic  of  yeUow  fever  in  1793  stands 
with  that  of  Benjamin  Rush  as  the  most  graphic,  realistic,  and  complete  ko- 
count  of  the  disease  that  had  yet  appeu^tT* 

Some  good  botanic  works  were  printed  abroad,  notably  a  Frst  account 
of  seneia  and  its  uses  by  John  Tennent,  of  Virginia,  in  1736,  John  Clayton's 
Flora  Vir(finica  (I«yden,  1739),  probably  the  first  work  on  Ainerican  botany: 
An  Experimental  Irufuiry  inJo  the  Properliet  of  Opium,  by  John  Lei^  of 
Virginia  (Edinburgh,  1786),  which  gained  the  Harveian  prize  in  1785;  and 
the  still  more  interesting  Materia  medica  Americana   (Erlangen,   1787)   of 


the  old  Anspach-Bayreuth  surgeonj  Johann  David  Schoepf  (17^-1800),  who 
come  out  to  America  with  the  Hessian  troops  in  1777,  remained  over  after  the 
war,  and  recorded  his  eitperierces  in  his  Traveh  in  ike  Confederation  (1788), 
which   was  translated   and  published   in   Philadelphia   in   1911.      The   first 

Eharmacopceia  to  be  printed  in  America,  a  pamphlet  of  32  pages,  was  prepared 
y  Dr.  William  Brown,  of  Virginia,  who  succeeded  Rush  as  Physician  General 
of  the  Middle  Department.  It  was  designed  for  use  in  the  Gontinental  army 
an<l  was  issued  anonymously  from  the  military  hospital  at  Lititi,  Pa.,  in  1778 


■  J.  S.  Billings  in  "A  Century  of  American  Medicme,"  Philadelphia,  1876, 
p.  293. 

'  Beardflley;  Loe.  eii.,  pp.  81 -*4. 

•  Arch.  Pediat,,  N.  Y.,  1903,  lot.  355-357. 

*  Charles  Brockden  Brawn's  novel  of  Arthur  Mervyn  contains  another  in- 
teresting accoimt  of  this  epidemic. 
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(Handersoni).  The  first  American  contributiona  on  medical  education,  medi- 
caJ  ethics,  and  medical  hielory  were  written  by  John  Morgan  (1765),  Samuel 
Bard  (1769),  and  Peter  Middleton  (1769)  respectively. 

The  War  of  the  Revolution  waa  the  making  of  medicine  in  this 
country,  and  it  was  in  the  nature  of  things  that  it  should  bring  to 
the  front  the  three  leading  American  physicians  of  the  time,  Mor- 
gan, Shippen  and  Rush.  The  war  found  us  in  a  state  of  "unpre- 
paredness,"  with  nothing  of  miUtary,  still  less  of  medical,  organ- 
ization. Every  one  was  on  the  fighting  line,  and  there  was  little 
time  for  building  hospitals,  making  instruments,  or  obtaining 
drugs.  After  drafting  the  Declaration,  the  ablest  members  of  the 
Continental  Congress  were  called,  like  every  one  else,  to  immediate 
and  pressing  duties  in  their  several  states;  and  Congress  itself 
became,  by  all  accounts,  a  feeble,  bungling,  almost  impotent  thing, 
accomplishing  very  httle  in  aid  of  the  medical  administration  of  the 
war,  in  some  respects  the  most  important  feature  of  all.  As  Mum- 
ford  says,  there  was  but  one  man  who  was  found  "steadfast,  pa- 
tient, imperturbable,"  and  that  was  Washington.*  All  honor  be- 
longs to  the  two  army  surgeons  who  were  associated  with  him  and 
who  did  BO  much  for  the  organization  of  American  medical  educa- 
tion, John  Moi^an  and  William  Shippen.  Besides  these,  only 
brief  mention  can  be  made  of  other  physicians,  many  of  whom 
played  a  noble  and  self-sacrificing  part,  such  as  John  and  Joseph 
Warren  <^  Massachusetts,  the  latter  serving  in  the  ranks  and  losing 
his  life  at  Bunker  Hill;  Benjamin  Church,  the  first  Surgeon  Gen- 
eral of  the  American  Army;  Hugh  Mercer,  of  Virginia,  who  was 
killed  at  Princeton  in  1777;  James  Thacher,  the  first  American 
medical  bic^rapher,  whose  Miliiary  Journal  (Boston,  1827)  gives 
a  picturesque  account  of  the  struggle  and  perhaps  the  best  word- 
picture  of  the  personality  of  Washington;  and  James  Tilton, 
whose  "Observations  on  Military  Hospitals"  (Wilmington,  1813) 
is  a  contribution  of  permanent  value  to  his  subject. 

John  Morgan  (173&-$9),  a  native  of  Philadelphia,  was  a  stu- 
dent of  John  Redman's,  served  as  sui^eon  in  the  French  wars,  and 
graduated  at  Edinburgh  in  1762,  where  he  was  trained  by  such 
masters  as  William  Hunter,  the  Monros,  Cullen  and  Whytt.  Re- 
turning to  his  native  city  in  1765,  he  published,  in  the  same  year, 
bis  "Discourse  upon  the  Institution  of  Medical  Schools  in  Ajner- 
ica,"  which  files  the  first  brief  for  adequate  medical  education  in 

'  Pharmacopoeia  HimpUcioruin  et  efficiaruin  in  uamn  Noaocomi  militam 
ad  Exerdtum  Federatum  America  Civitatum,  Philadelphia,  Styner  A  Cyst 
(1778).  A  oo^y  is  in  the  Surgeon  General's  Library.  Handerson  gives  a  fac- 
simile of  the  title-page  of  the  second  edition  (1781)  in  his  translation  of  Baaa, 
p.  820. 

n  America,  Philadelphia,  1903, 
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this  country  and  commemorates  the  organization,  at  the  Colle^ 
of  Philadelphia  (founded  in  1740),  of  the  Medical  Department  of 
the  Univeraity  of  Pennsylvania,  of  which  Morgan  was,  with  Ship- 
pen,  the  principal  founder  and  in  which  he  held  the  first  chair  of 
practice  of  medicine.  In  1775,  Congress  appointed  IVforgan 
"IMrector  General  and  Physician  in  Chief"  of  the  American  Army. 
to  succeed  Church.  He  entered  upon  his  duties  with  vigor,  insisi- 
ing  upon  rigorous  examinations  for  medical  officers  and  subordinat- 
ing the  regimental  surgeons  to  the  hospital  chiefs,  but  the  enmity  of 
his  subalterns  and  the  shiftiness  of  politicians  led  to  his  unjust,  dis- 
missal by  Congress  in  1777  and  Shippen  was  appointed  in  his  place. 
Morgan  thereupon  pub- 
lished his  spirited  Vindi- 
cation (1777),  in  which  he 
ably  defends  himself,  with 
all  loyalty  to  the  cause 
and  his  great  chief,  de- 
manding at  the  same  time 
a  court  of  inquiry.  After 
two  years'  deliberation,  the 
latter  met  and  honorably 
acquitted  him  of  all  the 
charges  in  1779.  Broken 
in  spirit,  poor,  and  injured 
in  health,  Moi^an  retired 
to  private  practice  and 
died  twelve  years  later. 

William  Shippen,  Jr. 
(173(3-1808),  of  PhiLidel- 
phia,  who  succeeded  Mor- 
gan fis  Surgeon  General  in 
1777,  was  also  an  Edin- 
burgh graduate  (1761), 
coming  under  the  Hunters, 
Cullen  and  Monro  sccuTtdits.  Returning  to  America  in  1762,  he 
began  to  give  private  and  public  instruction  in  anatomy  and  obstet- 
rics, and  was,  indeed,  the  first  public  teacher  of  obstetrics  in  this 
country,  where  he  greatly  advanced  the  cause  of  male  midwifery. 
In  1765  he  collaborated  with  Morgan  in  organizing  the  Medical 
Department  of  the  University  of  Pennsylvania,  in  which  he  was,  at 
the  same  time,  appointed  professor  of  anatomy  and  surgery.  Upon 
his  accession  to  the  surgeon-generalcy  in  1777,  Shippen,  who  was 
more  practical,  less  sensitive,  better  off  in  worldly  wisdom  than 
Morgan  was  none  the  less  court-martialed  on  grave  charges  in 
1780,  but  secured  acquittal.    He  resigned  in  1781,  to  devote  hi» 


John  Morgan  (173.5-89). 
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entire  attention  to  medical  teaching,  which  he  had  kept  up  inter- 
mittently during  his  period  of  military  service.  With  this  hia 
fame  is  associated,  for  he  left  no  literary  contributions  of  moment,' 
but  he  was  the  second  in  seven  generations  of  American  physicians 
bearing  his  name. 

Benjamin  Rush  (1745-1813),  of  Pennsylvania,  was  of  English 
Quaker  stock  and  a  graduate  of  Princeton  (1760)  and  Edinbui^ 
(1768),  his  graduating  thesis  in  medicine  being  De  coctione  ciborum 
in  ventricuh.  In  1769  he  was  elected  professor  of  chemistry  in 
the  College  of  Philadelphia  and  succeeded  Morgan  as  professor 


Benjamin  Rush  (1745-1813). 


of  practice  in  the  same  institution  in  1789,  attaining  the  chair 
of  institutes  of  medicine,  when  the  latter  was  merged  into  the 
Univerdty  of  Pennsylvania  in  1791.  He  was  also  physician  to  the 
Pennsylvania  Hospital  (1783-1813),  the  chief  founder  of  the  Phila- 
delphia Dispensary  (the  first  in  this  country)  in  1786,  and  Treasurer 
of  the  United  States  Mint  (1799-1813).  Rush  was  a  man  of  highly 
original  mind,  well  read,  well  trained  in  his  profession,  an  attrac- 
tive, straightforward  teacher,  of  wide  human  interests,  sometimes 


sdbvGoOgIc 


304  HIBTOBT   OF   MEDICINE 

wrong-hrfidcd  as  well  as  strong-headed.  A  signer  of  the  Declan- 
tion  and  sometime  surgeon  Koer^  for  the  Middle  Departmeot 
under  Shippen  (1776-78),  he  deserted  Washington  at  Valley  Fwge 
U)  join  the  infamouR  "('onway  Cabal"  against  the  latter's  "Fabian 
jKtlicy."  As  a  medical  theorist,  he  opposed  Cullen's  solidiam  and 
his  elulxtraU^  classification  of  diseases  for  a  modified  Bnmonianifm. 
His  own  therapeutic  scheme  was  upon  the  most  arbitrary  bak& 
He  lcx)ke<l  upon  inflammation  as  the  effect  rather  than  the  cause  of 
(liwiise,  and  in  regard  to  his  statement  that  "Medicine  is  my  wife 
and  science  my  mistross,"  Dr.  Holmes  has  added  the  caustic  cran- 
ment:  "1  do  not  think  that  the  breach  of  the  seventh  command- 
ment can  l>e  shown  to  have  been  of  advantage  to  the  le^timate 
owner  of  his  affections."  A  typical  eighteenth  century  theorist, 
mid  II  man  whose  social  propagandism  against  war,  slavery,  alco- 
liolism,  and  the  death  pcnahy  was  perhaps  not  entirely  dissociated 
from  a  personal  interest  in  increasing  his  practice,  Rush  waa  easily 
the  ablest  American  clinician  of  his  time,  and  his  writings  and 
ii'putation  won  him  golden  opinions  abroad.  Lettsom  caUed  him 
the  American  Sydenham,  where  effusive  but  more  uncritical  com- 
luitriots  had  dubbed  him  the  Hippocrates  of  Pennsylvania,  and 
iie  WHS  the  riH'ipient  of  a  diamond  and  various  medals  from  royalty. 
He  U'loiigs  to  tlie  school  of  Sydenham  in  his  adherence  to  blood- 
letting nnd  in  his  onn'ftil  accounts  of  the  diseases  under  his  obaw^ 
vation.  Of  these,  he  described  cholera  infajitum  in  1773;  he  was 
the  first,  after  Bylon.  of  Java  (1779),  to  describe  dengue  (1780'), 
and  |X'rha|is  the  first  to  note  the  thermal  fever  occasioned  by  drink- 
ing cold  water  when  overheated.  His  monograph  on  insanity 
1 1S121  has  Un-n  pr<»nomice<l  by  Mills'  to  l)e,  with  that  of  Isaac  Ray, 
the  i>«ty  systematic  .■Vmerican  treatise  on  the  subject  before  the 
ye:ir  ISKl.  ilis  account  of  the  Philadelphia  epidemic  of  yellow 
fever  in  ITlKi  is  oiih'  appnwchi'd  by  that  of  ^latthew  Carey  for 
its  realism.  In  fighting  this  epidemic.  Rush  played  a  distinguished 
|virt.  breaking  down  his  health  by  treating  100  to  130  patients  a 
ll:t^'.  aiul  iiu'iirriiig  civic  anil  pntfeseionid  hatred  through  insisting 
that  the  ilisi-as^-  was  not  imixirtM  from  without  but  arose  de  nam 
ill  the  city.  His  sihcnic  of  treatment  wa^  the  exhibition  of  targe 
lioscs  of  c:d*inicl  an*l  jalap,  (vpious  blood-letting,  low  diet.  k>w 
tem|vniturt'  in  the  sick-nKnii,  and  abundant  hyiirotherapy,  within 
and  without,  .\s  a  bKxxi-Ietter.  Rtish  has  t>wn  hkened  to  San- 
i;rid^>.  bill  he  siivet)  itian>-  {xitients  and.  when  sick,  as  he  thought. 
oi  \  elU'W  lever,  ix'iisistciitly  submittevl  to  his  own  Une  of  treatmeDt. 
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Apart  from  his  clinical  memoira,  Rush  wrote  a  valuable  pamphlet 
on  the  hygiene  of  troope  (1777),  and  his  papers  on  the  diseases  of 
North  American  Indians  (1774)  and  their  vices  (1798),  with  his 
account  of  the  German  inhabitants  of  Pennsylvania  (1798),  are 
perhape  the  earhest  American  contributions  to  anthropology. 
The  original  bent  of  his  mind  is  shown  in  his  inquiries  into  the 
effects  of  ardent  spirits  on  the  mind,  the  cure  of  diseases  by  the  ex- 
traction of  decayed  teeth,  and  the  effect  of  aisenic  in  cancer.  Like 
Sbippen  and  Fhysick,  Rush  was  a  wdl-featured  man  of  aquiline 
profile,  su^esting  native  shrewdness  and  penetration. 

The  name  of  Benjamin  Franklin  (1706-90),  of  Boston,  is  inti- 
mately connected  with  American  medicine  through  his  invention 
of  bifocal  lenses  (1784')  and  a  flexible  catheter,  his  treatment  of 
nervous  diseases  by  electricity  (Franklinism),  his  letters  on  lead- 
poisoning,  and  his  observations  on  gout,  the  heat  of  the  blood, 
sleep,  de^ness,  nyctalopia,  the  infective  nature  of  colds,  infection 
from  dead  bodies,  death-rate  in  infants,  and  medical  education. 
He  was  the  principal  founder  and  the  first  president  of  the  Penn- 
sylvania Hospital  (1751),  of  which  he  wrote  a  history,  by  request, 
printed  at  his  own  press  in  1754.  Of  special  bibliographic  interest 
are  his  IHalogue  with  the  Gout  and  his  pamphlet  on  inoculation  in 
smallpox  (London,  1759),  which  was  accompanied  by  William 
Heberden's  directions  for  perfonning  the  operation. 

Thomas  Cadwalader  (1708-79),  of  Philadelphia,  a  pupil  of 
Cheselden,  was  a  pioneer  of  inoculation  (1730),  a  founder  of  the 
Philadelphia  Library  (1731)  and  its  director  (1731-39),  and  the 
first  to  teach  anatomy  by  dissections  in  the  city  (1730-31). 

Hia  Eisay  on  the  Wat-India  Dry-Gripes,  printed  by  Benjamin  Franklin 
in  1745,  and  sometimee  wrongly  catAloKued  as  an  "Eaaay  on  the  Iliac  Pas- 
eion,"'  is  an  account  of  lead  colic  and  lead  palsy  from  the  habitual  use  of 
Jamaica  mm  distilled  through  leaden  pipes.  It  contains  his  autopsy  of  a  case 
of  mollitiea  oBsium  (1742),  and  ranks  with  the  esBaya  of  Hudiam  (1739), 
Tronohin  (1757),  Bordeu  (1761-63)  and  Baker  (1767)  as  one  of  the  classc 
accounts  of  lead  poisoning  in  the  eighteenth  century. 

Apart  from  the  work  of  Morgan,  Rush,  and  Shippen,  the  writ- 
ings of  the  colonial  pamphleteers  on  inoculation,  the  clinical  ob- 
servations of  Cadwalader,  Samuel  Bard,  Beardsley,  Rush,  and 
Carey,  and  the  pioneer  exploits  in  pelvic  and  vascular  surgery  by 
John  Bard,  William  Baynham,  and  Wright  Post,  most  of  the  pro- 
ductions of  American  medicine  in  this  period,  although  of  a  re- 
spectable character,  are  a«de  from  the  main  current  of  scientific 
progress.   As  Sainte  Beuve  said  to  Matthew  Arnold  about  Lamar- 

>  In  his  tetter  to  Whately  of  London,  1785. 

'See  C.  W.  Dulles:  Med.  Library  &  Histor.  Jour.,  Brooklyn,  1903,  i, 
181-184. 
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tine's  poems,  tbe>'  are  "important  to  iM,"  in  tbe  senae  of  having  a 
definite  local  and  historic  interest. 

CULTURAL  AITD  SOCLU,  ASPECTS  OF  EIGHTEEHTH  CEHTUXT 


The  rise  of  Pmsda  and  Russia  and  the  American  and  Froich 
revolutions  are  perhaps  the  only  historic  events  which  «(erted 
much  influence  upon  the  condition  of  medicine  in  tbe  ^^te^ith 
centun-,  and  then  only  in  relation  to  the  development  of  8urge>-. 
The  tendencies  of  the  age  were  artificial  and  theoretic  rather  than 
sincere  or  realistic.  This  periwigged  period  is  conceded  to  have 
been  the  "Golden  Age,"  alike  oi  the  succesBful  practitionv  and 
the  successful  quack.  The  reason  of  this  is  to  be  souf^t  in  tbe 
stationar>'  condition  of  society  prior  to  the  French  Revolution, 
which  kept  all  occupations  in  a  definite  groove;  so  that  the  intem- 
ist  or  ph>-8ician  proper  was  in  every  sense  of  the  word  a  family 
doctor  (Hausar^),  who  was  given  a  voluntary  annual  honorarium 
for  his  continuous  services  during  the  year,  thus  reUeving  him  of 
the  necessity  of  competing  nith  his  fellow  practitionera  or  of  strug- 
gling for  his  existence  bej'ond  a  certain  point.  Neariy  everj'  one 
of  the  great  physicians  of  the  time  stood  on  a  pedestal  all  his  own, 
and  many  of  these,  as  Welch  has  said,  "let  it  be  known"  tliat  they 
were  in  possession  of  private  or  secret  remedies  which  were  superior 
to  all  others.  Practice  was  inherited  from  father  to  son  or  passed 
on  to  favorite  piipik,  and,  in  this  way,  a  certain  elegant  leisure 
was  acquired  by  the  well-to-do  members  of  the  profession,  gi\-ing 
them  exceptional  opportunities  for  the  acquisition  of  culture. 
Haller,  William  Hunter,  Scarpa,  Hetwrden,  and  Thomas  Young 
yield  to  none  in  scholarship  and  variety  of  attainments.  Arbuth- 
not,  Garth,  and  other  physicians  of  Queen  Anne's  reign  were 
coffee-house  intimates  of  the  wits  and  poets  of  the  period.*  Les- 
sing  had  studied  medicine.  Goldsmith  and  Schiller  were  medical 
graduates:  and  such  men  of  letters  as  Garth,  Arbuthnot,  Black- 
more,  Akenside,  Haller,  Zimmermann,  and  Werlhof  were  practi- 
tioners. There  is  plenty  of  evidence  that  the  social  status  of  tbe 
eighteenth  centun,-  physician  was,  if  anything,  better  than  it 
is  now.     In  anme  countries  he  wore  a  sword,  his  color  was  the 


y  reader  of  Fupe  nil!  recall  hix  fcratfful  tribute  to  Arbutbnot: 
'■Frion<l  to  m,v  life;  (which  did  you  not  prolong, 
The  world  had  wanted  many  an  idle  song), 

The  muse  but  sen''d  to  ease  Kome  friend,  not  wife, 
To  help  me  throuRh  this  long  disease,  my  life, 
To  .■second,  Arbuthnot !  thy  art  and  care. 
And  teach  the  beinfi  you  preserved  to  bear." 
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"austere  scarlet,"  and  people  commonly  took  off  their  hats  to 
him,  even  when  he  bore  a  muff,  to  preserve  his  dehcacy  of  touch  in 
diagnosis.  In  Ei^land,  the  fashionable  physician  wore  a  powdered 
wig,  a  handsome  coat  of  red  satin  or  brocade,  short  breeches, 
stockings  and  buckled  shoes,  a  three-cornered  hat,  and  bore  a  gold- 
headed  cane.  Werlhof ,  at  Hannover,  on  the  occasion  of  his  second 
marriage,  wore  a  violet  velvet  coat.  Toward  the  end  of  the  seven- 
teenth century,  ruffled  collars  gave  place  to  Geneva  bands,  an 
appropriate  symbol  of  the  clerical  origin  of  the  medical  profession. 
The  summit  of  its  grandeur,  in  coetume  at  least,  is  to  be  seen  in  the 


Hyscinthe-Thfodore  Baron  p£re  (1710-58),  Dean  of  the  Paris  Medic&l 
Faculty,  1730-34.  (Courtesy  of  M.  No4  Legrond,  Paris,  from  his  "Les  Col- 
lections Artistiques  de  la  Faculty  de  M£decine  de  Paris,"  1911.) 

portrait  of  the  elder  Baron,  the  pleasant-faced  dean  of  the  Paris 
Faculty  (1730-34),  which  is  reproduced  in  the  beautiful  album  of 
its  artistic  collections  published  in  1911.*  The  handsome  dean 
wears  a  long,  carefully  curled  wig,  an  ermine  cape,  a  delicate, 
transparent  robot  in  place  of  the  stiff  Geneva  band,  a  red  ecclesi- 
astic cope  (the  "r^al  dalmatic")  with  lace  ruffles  at  the  sleeves, 
and,  over  his  breast,  a  decoration  suspended  by  a  long  black  ribbon. 
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■:«i7 


'^rs.r.-r^'.r'.-'iir..  Frrazr^iri  an-i  Wir:««L  are  -■"T-tr-Any  ittixt: 
-•  ::.*<i.r-:r^  ir.  rhtir  racvsArs.  ahhiw:^  a  few  p^rcraha  c-t  ptv*- 
.,-  w*-r^.  ',:  t.t.-.T^.  fair.*e<l  f.'r  Kaeb<im  and  others,  with  ?fr 
.  -i  -  c*ar  rArnir  *■•:  John  Huater  at  the  head  of  th<?  lis:. 

:*i.  wtrt  ir»  atmpwrtl  so  rvfxmnt  Spot  Wir:.  ■;* 
fl>!'Tili.:T  Tiji'^iT.  Madamp  Mspf>  inauzviyi' 
of  EAT.vrnk*"  .  »ad  Mbff  qoacfc?  of  tfcfV^-i 
H'lirfc  at*-'  K*i*  nro  pictuiw  o(  Muu  T  :'; ' 
cLirarTjriii  birrt o* nfcbiu. & c«Mnt«ii az-v.":^ 

T  -LiTi'iM  ailtt-if-n?  to  proMitiitioo.  pn-Kr-iE'-y 
.'ilr(.h''U''iii.  ^B^  UL-ianity  in  hi*  eopppr-pLkT-^.  :::- 
<■!■:' iir.a  th*  niucfc  wiih  ihp  frphitiitr  ziri  ~ 
A/ir'-.f-' o  ^  .W->1^  PbtrlllV  HW-PpoIoi  Bfth- 
>«(i:k"  St  B:ifTboi<>Eanr'j  Htvpjtal:  lu>i<  n'prn^-c- 
';i*i';n--''fIanwT.*»,nckM#.  eoBiiuniption.  p«>Kiri-. 
riii'i  fi'Ltr  'ii-«i.-t*  Xortnan  Mocre  .  Gillrav  acH 
Hi'wlanit-'in.  thfi*  mai^(TT  of  the  rD&n«  »r.<i  or- 
rt-rfjije.  in'iuUM  ibeir  animal  ^Mritf  abuniiictly 
li*  thp  exjipny.-  of  medicinp.  but  tDnrpIait^  Wi-rt 
rr.'r-tlv  to  ihf  Gmirfdui  penod.  Ttiotie  on  Thf 
\y\\\:i  Farl-nt.  i.r  the  EX)ctor"s  Last  Fer  R.w- 
hiT.';-..n.  I."*!  .  Trau-iilanlarion  of  Twth  Ri'»' 
I:.:.'!-'.n.  17-7  .  The  Goui  Gillrav.  1799  .  To 
Mi'inif"  Rowl;ind.*nn.  l-flOL  and  iletaUic  Trie- 
li.r-  Gillr:iy.  1*^1),  are  all  tniceifrfitwnih  crniun- 
in  iiiipli'',iti"n.  ;\niinal  mafcnrtism.  vacoinatii^r. 
A  jipiji'.-i.  '■!  Ill  iiri-.B'-.  i-ly-ti-r>.  Mararwar  oil,  mea-niid«irp».  mptalLc 
l."li.!ri.'  hv  ll  jiii'l  <'\\>y-  tr:ir>tor*.  iilirfnolottv.  and  otbrr  foiblex  of  thr  p«- 
•\'i:-.:"i.\    l7J>i-IVil ..  ri'ol  w-irall  abiindanily  cftricatun^inthr  fueiiivf 

iiTUinymoiL'  platr^of  thV  time.    That  prolific  Dnn- 
/iL'  !iri'    iMiii'l  ''h'>'|otti<-cki.  the  illii-trator  of  the  Zopfieil.  fasi:  rame  clevw 

■  ti'liiriL'-  '>J  '  i'Trii'iTi  iTiT'-ri'T-.  rff>ri"tf'iiiine  imiriilatiiin.  animal  maimetiAtii.  <lis- 
■'■I'tiiiL',  t!i-lii"ii:iyili-  |il)y-ir-i;iii-  ■  MmUilnrlnritA.  miraculou.-"  healers  (irHnrf-T- 
tUiHift'ii).  iT'-'I'Tii-k  ill''  C.ri'iit  havine  a  vein  opened,  a  sick  person  rcceivinjr 

■  vtr'-rri"  uii'ti'iTi,  nn  :Ll>-iir'l  i)r(itiiir<.il  of  iniirri:kee  by  a  rorpiilent  phyMeinn  tnan 
■■'iii^illv  -I'piil  |i;i'i<rit.  ;in'l  :i  |il;iti'  -huwini.' ["ni-wian  police  in  the  art  otonlerinE 
,,:,ti.„t-  i..tL.<l,,riii'  iJr.  J><.m.rd  Murk  lias  noted  that  the  various  ctrh- 
jrii.'-:iji'l  iiiP//o'irit-nf  nil-  KirliiirrI  Diekinwm.  a  shiMM-leanoT  and  frin(KT-hn-jii- 
.-■■llir  'if  >i:irliiprriiii.'li  -'■[1:1,  atT'irii  striking  reprc-ientations  of  the  aeroitw'fialir 
fiii'lr-.  iijii'li'  iiv-i  T  fun  liiiti'lniiyeiirsnfio  liri.'>-2ri=).  Boueher'seartonniif  (he 
..rvii'':.ii-v'ri'h.r  n7:!»ii  wi-  niinKhie'ii  in  flolw-lin  tnpcwtn-.  The  exeellenee 
-f  Ti'fi'il"'-  ■iw.irf-  liii-  [('■'■n  <Triphasj/cl  liv  <'h;irrot.  A  He^TT  paintinp  by 
l'i.'ir..  biriflii  T'■\>T•■•<■^\\•  :iii  !t;ili:in  :.T"itliriviry  ^hi'p  of  the  period. 

'  Sii  >-!illr'l  froin  tlic  ili-..ril<Tci  (i.inlilinn  of  ric-h  eravats  at  the  Kittle  of 
Slfiiikirk  MH'.fJl.  .AftiT  Itii- r'Vcnl,  the  ^liniioiislydL-iarranBed  [tie  became  fnsb- 
inrijibK'  in  Vt.wi.i-f.  and.  if  we  ni;iy  tnisl  llic  Iti'sloralion  dramatists,  even  in 
r:riK!:ili'l,    Sfr  V.iiiliruilli's  ltfl:ili.si>,  :iH  I.  se.  If,  ;ind  Sent t's  Rob  Roy,  ch.  XOT- 

'L.  Murk:  I^hkiI.  I>.ii.1..  IftM.  ii.  H12  (with  cuts). 
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In  the  secular  literature  of  the  eighteenth  century  the  phyBician 
wgseepeciaUy  satirized  by  Smollett  (Count  Fathom),  Sterne  (Dr. 
Slop),  and  he  Sa^  (Gil  Bias).  In  Smollett's  Count  Fathom 
the  adventurous  knave  takes  it  into  his  head  to  enroll  himself 
among  "the  sons  of  Pffian,"  and  his  experiences  give  an  amumng 
purview  of  the  "solemnities  of  dress  and  address,"  the  trade  tricks 
(bang  called  out  of  church  or  riding  aimlessly  about  in  a  chariot) 
which  were  resorted  to  even  by  practitioners  of  better  repute. 


The  Apothecary,   by  Pietro  LonRhi    (1702-85).     (Italian   intwor  of  the 
Mg^teenth  century.) 

The  capable  Huxham,  a  biitcher's  son,  who  first  practised  among 
non-conformbtfi  and  afterward  went  over  to  the  Estabhshed 
Church,  often  had  himself  summoned  out  of  conventicle  at  stated 
intervals,  whereupon  he  would  gallop  through  the  town  to  create 
the  impression  of  an  extensive  practice.  He  usually  stalked  about 
ID  a  ecariet  coat,  flourishing  a  gold-headed  cane,  a  footman  bearing 
^  gloves  at  a  respectful  distance.  Le  Sage  throws  much  light 
upon  medicine  in  Spain,  where  blood-letting  and  cathartics  were 
""Met  the  only  known  remedies,  where  cleaning  the  streets  of 
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ofTal  wae  opposed  for  a  faotaatic  reason,  where  there  was  not  a 
sinfclf^  apothecary  for  over  half  a  century,  and  where,  as  late  u 
179o,  permission  to  practise  outside  of  Madrid  cost  only  S45  (Baas). 
The  ifcnominiouB  position  of  the  army  surgeon  in  Germany  after 
the  time  of  Frederick  the  Great  is  alluded  to  in  the  early  writinj^ 
and  poems  of  Schiller.'  In  Roderick  Random,  Smollett  describes 
the  excocdin^rly  low  status  of  the  medical  profession  on  board  ship 
and  the  humbuf!$;eT>'  and  corruption  which  attended  the  competi- 
tive examinations  for  the  position  of  surgeon's  mate.  His  picture 
of  M,  I^allemant,  the  shabby,  nimble-shilling  apothecary,  is  equaUy 
significant.  In  an  age  in  which  caste  distinctions  were  on  an  iroD- 
clad  basis  (witness  the  French  Revolution),  it  is  obvious  that  the 
imposing  dress  and  manners  of  the  upper-class  physicians  should 
lend  themselves  readily  to  imitation  at  the  hands  of  unscrupulous 
impostors.  The  eighteenth  eenturj'  was  the  age  par  excelkncr 
of  successful  quacks,  and  it  only  yields  to  the  nineteenth  oentun' 
in  respect  of  those  patented  or  secret  preparations  of  which  the 
poet  Crabbc,  the  satirist  of  quacks,  laments: 

The 

Quackery,  if  not  universal,  was  at  least,  in  Thoreau's  phrase, 
"universally  successful."  Rolling  stones,  like  Cagliostro,  and  Mes- 
nier,  managed  to  ply  their  trade  for  a  long  while  without  inter- 
ruption. Casanova  paid  a  decorous  visit  to  Haller  at  Bern,  and 
liis  stay  with  the  great  man  was  supposed  to  be  not  so  much  "the 
homage  which  vice  pays  to  virtue"  as  a  manifestation  of  genuine 
eslcoin.  for  Casanova  not  only  affected  to  enjoy  the  commerce 
of  i1h>  learned,  but  had  written  Latin  dissertations  or  had  some 
one  write  fhom  for  him.  In  England,  there  was  a  long  line  of  suc- 
cessful itie<lical  charlatans  of  both  sexes.  The  earliest  of  these  was 
Sir  William  Read,  who  started  out  as  a  tailor,  but  in  1694  set  up 
in  the  t^lrand  as  an  oculist,  having  hired  some  one  to  write  a  book 
on  eye  di.seases  untier  his  name  and  a  Grub  Street  poet  to  praise 
him  in  verse.  His  success  in  this  specialty  attracted  the  attentiwi 
of  Queen  .Anne,  whose  bad  eyesight  made  her  an  easy  victim  of  such 
impostors,  and.  gaining  her  good  graces,  he  was  actually  knighted, 
subsequently  becoming  oi'ulist  to  George  I.  He  frequented  the 
society  of  Swift  anti  the  other  coffee-house  wits,  who  made  fun  of 
him  while  accepting  his  lavish  hospitality,  and  he  is  even  men- 
tioneii  in  the  Spectator  (September  I .  November  27,  1712).  Other 
iiuack  oculists  of  importance  in  their  day  were  Dr.  Grant  (who 
was  also  patronize<i  In-  Queen  Anne),  Thomas  Woolhouse,  oculist 

r,  8oe  M.   NeuburgCTr 
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to  James  II  and  William  III,  who  is  said  to  have  proposed  iridec- 
tomy in  1711,  before  Cheselden,  and  the  Chevalier  Taylor.  The 
latter,  the  son  of  a  female  apothecary  of  Norwich,  had  actually 
worked  with  Cheselden  at  St.  Thomas's  and  had  invented  a  cata- 
ract needle  and  other  instruments,  but,  faihng  of  success  in  Lon- 
don, decided  for  the  adventurous  career  of  a  roving  oculist.  It 
baa  been  remarked  that  even  Daviel,  in  the  early  part  of  his  career, 
did  practically  the  same  thing,  trumpeting  his  praises  abroad  aft«r 
the  fashion  of  the  wandering  eye-couchers  of  the  Middle  Ages,  but 
with  this  difference  that  Daviel  was  really  a  great  ophthalmic 
surgeon  in  the  making,  where  Taylor  was  only  a  clever  buffoon.' 
Clad  in  black,  with  a  long  flowing  wig,  possessed  of  a  good  address 
and  undoubtedly  of  some  skill  in  eye  surgery,  Taylor  went  about, 
lecturing  like  a  mountebank  at  a  fair,  expressing  himself  in  queer 
sentences  with  inverted  syntax,  in  imitation  of  Latin,  which  style 
he  called  "true  Ciceronian."  He  numbered  even  Gibbon  and 
Handel  among  his  patients,  but  did  not  impose  upon  Horace  Wal- 
polc  or  Dr.  Johnson.  The  latt«r  says  of  him  (Boswell,  1779): 
"Taylor  was  the  most  ignorant  man  I  ever  knew,  but  sprightly: 
Ward,  the  dullest.  Taylor  challenged  me  once  to  talk  Latin  with 
him  [laughing].  I  quoted  some  of  Horace,  which  he  took  to  be  a 
part  of  my  own  speech.  He  said  a  few  words  well  enough."  The 
Ward  to  whom  Dr.  Johnson  refers  was  Joshua  Ward,  another 
famous  quack,  also  known  as  "Spot"  Ward,  on  account  of  a  claret 
mark  on  one  side  of  his  face.  Ward  was  originally  a  drysalter  who 
had  tried  politics  without  success,  but  soon  made  his  fortune 
by  the  sale  of  antimonial  pills  and  drops,  a  "Uquid  sweat,"  a 
"dropsy  purging  powder,"  and  other  nostrums.  General  Churchill 
constituted  himself  press-agent  for  Ward's  pills.  Ward's  "essence 
for  headache"  and  "Ward's  paste"  (for  fistula  and  piles)  after- 
ward appeared  in  the  Pharmacopceia  as  compound  camphor  lini- 
ment and  confection  of  pepper.  He  won  the  absolute  confidence 
of  George  II  by  reducing  a  dislocated  thumb  with  a  sharp  wrench, 
after  which  he  was  given  a  room  in  Whitehall  and  liberally  patron- 
ized by  the  great,  numbering  Chesterfield,  Walpole,  and  Gibbon 
among  his  patients.  He  was  specially  exempted  from  the  penalties 
of  the  Parliamentary  Act  of  1748,  restricting  the  practice  of  medi- 
cine, and,  in  his  will,  had  the  impudence  to  request  burial  in  West- 
minster Abbey.     Pope  has  embalmed  him   in  a  couplet: 


'  Taylor's  writings,  translated  into  manj^  languages,  contain  many  things 
in  advance  of  his  time,  e.g.,  the  first  delineation  of  conical  cornea  after  that  of 
Duddell  (in  1736).  See  G.  Coats;  Roy.  Lond.  Ophth.  Hoap.  Rep.,  1915,  mt, 
l-«2. 
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Famoufi  female  impoetors  of  the  period  were  Mrs.  "Mapp,  a 
bonesctter,  who  was  so  successful  that  she  could  drive  in  from  Ep- 
som in  a  chariot  and  four,  with  goi^eously  liveried  servaote,  and 
Joanna  Stevens,  a  widow,  who,  in  1739,  actually  succeeded  in 
having  her  remedy  for  stone  purchased  pro  bono  publico  by  Act  <rf 
Parliament.  Her  philanthropy  went  to  the  extent  of  agreeing 
to  part  with  this  valuable  recipe  for  £5000,  but  even  a  titled  sub- 
scription list  could  not  raise  this  sum  in  the  first  instance,  and 
powerful  influence  was  brought  to  bear  upon  Farliament,  even 
Cheseltlen,  Sharp,  and  Cseaar  Hawkins  vouching  for  her  merits. 
The  recipe  was  published  in  the  London  Gazette  of  June  19,  1739, 
and  turned  out  to  be  a  set  of  mixtures  of  egg-shells,  garden-snails, 
Rwincs'  cresses,  soap,  and  such  vegetable  ingredients  as  burdock 
needs,  hips,  and  haws.  In  each  one  of  her  certified  "cures,"  the 
stone  was  found  in  the  bladder  after  death. 

Of  ticcrct  or  propiieUry  medicines  pal-ented  in  England,  Timothy  Byfield's 
ml  idcomim  mlatilf  (1711)  waa  the  firtit  to  take  advonta^  of  the  old  Statute 
of  Monopolies  of  1(124.  It  wan  followed  by  Stoughton's  Great  Cordial  Elixir 
(1712),  Bplton'H  British  Oile  (1742),  John  Hooper's  Female  Pills  (1743),  and 
a  lonR  IJHt  of  other  noHtrums,  down  to  Ching's  Worm  Lozengee  (1792)  and  Dells 
Lena's  Powder  of  Mars  (1799).  The  Duke  of  Portland's  Powder  is  men- 
tioned in  Fielding's  Voyage  to  Lisbon  (1735).  The  most  famous  of  these  were 
the  antim<mi;il  fever  powder  (1747)  and  analeptic  pills  (1794)  of  Dr.  Robert 
James,  a  iiliyKJciun  of  H»li<l  ability,  who  wrote  a  bulky  Dictionary  of  Medicine 
and  u  Phamiaeopo'ia  Universalis,  and  was  an  esteemed  friend  of  Dr.  Johnson. 
Tlie  original  James's  powder  was,  in  the  opinion  of  Christison,  more  rffectivB 
than  iLh  antinioniul  Hulwtitute  in  the  Phormacopceia.  The  eau  medicinale  dt 
lluxsim,  ft  Hecret  remedy  for  gout,  i>robably  contained  colchicum  (introduced 
by  Stoerek  in  17G.t).  "Tiiseora  lUce,"  for  consumption,  was  the  first  Ameri- 
can [tutcnt  medicine  (1711). 

Among  the  tlicrapcutic  fads  of  the  time  were  quaasia-cups, 
snffron  drojis,  purging  pugar-plums,  anodyne  necklaces  for  preg- 
nant wiiinrn  nnd  teething  children,  Macassar  oil  (for  the  hair), 
and  the  uictjillic  or  magnetic  tractors  patented  by  Klisha  Perkins 
of  C'oiinert  ietit  in  171*8.  The.«e  were  compass-like  contrivances, 
with  one  bhiiit-pinntf'd  and  one  sharp-pointed  arm,  made  of  eom- 
binatioiis  of  copixr,  zinc,  and  gold,  or  iron,  silver,  and  platinum. 
Ciucs  iviTi'  effected  b^-  str<)kiriK,  and  their  principle  of  action  was 
SHpi>i)s<'(l  to  he  analogous  to  that  of  galvanism  or  animal  mag- 
netism. I'crkiiis'w  (ra<>tors  had  a  remarkable  vogue  in  England, 
were  abundantly  sjiliriztHi  in  the  colored  prints  and  pamphlets 
like  'A  Terrible  Trai'tt>ra(ion,"  until  John  Haygarth,  a  Bath  phys- 
ician, showed  that  similar  cures  could  Ix-  effected  with  wooden 
tnictors,  whence  i(  was  ix'ri-cived  (hat  they  were  due  to  imagina- 
tion. ICIec'trieit>'  and  animal  magnetism  were  used  as  a  special 
mode  of  a|iiK>aling  to  the  baser  passions  by  James  Graham  of 
Edinburgh,  who  was  the  eorj-pha-ua  of  "celestial  beds"  for  re- 
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juvenating  senility.  Graham  was  a  man  of  handsome  physique, 
aquiUne  features,  and  pontifical  manner,  who  had  half  studied 
medicine  and  picked  up  some  knowledge  of  electricity  from  hear- 
ing about  Franklin's  experiments  in  America.  His  "Temple  of 
Health,"  opened  in  London  in  1780,  consisted  of  a  sumptuously 
appointed  apartment,  with  all  the  implications  and  accessories  of 
a  strictly  Oriental  interior,  including  myaterioiis  perfumes,  soft 
music,  and  ba^chantic  poses.  The  entrance  fee  was  six  guineas 
and,  in  a  plain-spoken  lecture  which  "tickled  the  ears  of  the 
groundlings,"  immediate  conception  was  guaranteed  to  the  child- 
less for  a  £50  banknote.  The  fraud  did  not  last  long,  and  when  the 
crash  came,  in  1782,  Graham  was  driven  to  preach  mud-baths 
(fangotherapy),  evincing  his  sincerity  by  remaining  in  them  for 
hours  at  a  time  each  day.  "Half  knave,  half  enthusiast,"  as 
Rol)ert  Southey  called  him,  he  did  not  profit  by  his  hygienic 
Iheories,  and  died  at  an  early  age.  More  respectable  and  hardly 
fo  be  classed  among  quacks,  pure  and  ample,  were  the  "Whit- 
worth  doctors,"  otherwise  the  Taylor  brothers,  two  village  farriers 
who  took  up  human  ailments,  buying  Glauber's  salts  by  the  ton, 
and  dispensing  it  in  proportion,  bleeding  the  poor  free  of  charge 
on  Sunday  mornings,  setting  broken  bones  and  treating  cancers, 
apparently  with  some  show  of  success.  Although  the  elder  Taylor 
cared  more  for  horse-doctoring  than  for  human  patients,  WTiit^ 
worth  was  crowded  with  the  visiting  sick,  who  were  treated  strictly 
as  they  came,  without  preference  or  deference  for  rank.  Even 
royalty  had  to  taste  the  same  rustic  independence.  The  "Whit- 
worth  red  bottle"  and  "Whitworth  drops"  were  famous  a  century 
ago.  When  John  Hunter  asked  Taylor  the  composition  of  one  of 
his  ointments,  he  repUed,  "No  Jack,  that's  not  a  fair  question. 
I'll  send  you  as  much  of  it  as  you  like,  but  I  won't  tell  you  what  it's 
made  of."' 

Toward  the  close  of  the  century,  a  Mr.  and  Mrs.  Loutherboui^ 
acquired  an  enormous  following  by  reviving  the  old  method  of 
Valentine  Greatrakes  of  curing  disease  by  touch,  in  other  words, 
faith  cure.  They  were  besieged  by  great  crowds  of  patients  whom 
they  professed  to  treat  gratis,  declining  to  take  any  fee  whatever, 
but  it  was  discovered  that  they  were  in  collusion  with  certain 
agents  who  sold  their  "free"  tickets  for  whatever  they  could  get. 
Dr.  Katterfelto,  another  sharp  practitioner,  traveled  about  the 
north  of  England  in  a  van  drawn  by  six  horses,  containing  a  num- 
ber of  black  cats  and  attended  by  many  outriders  in  gay  liveries. 

'  For  further  information  about  the  English  quacks  of  the  eighteenth 
century  see  the  odmirBibte  quackery  number  of  the  British  Medical  Journal  for 
May  27,  1911  (vol.  i,  1264-1274);  Wootton'a  Chroniclee  of  Pharmacy,  Lond., 
1010,  vol.  ii,  203-219,  and  the  separate  biographic  notices  in  Leslie  Stephen. 
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Dr.  Myersbach,  in  Bpit«  of  Lettsom's  oppo^tlon,  continued  to 
make  a  large  income  out  of  faduonable  people.  On  the  oontinmt, 
Villars  had  enonnouB  success  with  a  five-franc  nostrum  of  nita 
and  water,  and  AJlhaud,  whose  powders  are  said  to  have  destroyed 
as  many  people  ax  Napoleon's  campugns,  though  he  was  put  out 
of  business  by  Tissot  in  his  Avis  au  Peuple  (1803),  bad  already 
attained  to  three  baronies  and  was  known  as  the  Baron  de  Caste- 
let.'  Johann  Christoph  Ludemann  (1686-1757),  of  Haibuig, 
practised  astrology  and  uroscopy  in  Amsterdam  up  to  the  end  of 
his  life.  His  successs  was  lai^y  due  to  a  female  companion,  who, 
like  (he  Wise  Woman  in  Heywood's  comedy,  played  the  pait  of 
informant  and  procuress.' 

In  Farquhar's  Recruiting  Officer  (act  iv,  sc.  3),  there  is  a  scene 
in  which  Ser^^eant  Kite  whiles  away  his  time  by  passing  hiirmijf 
off  as  a  conjurer.  Assuming  the  power  of  prediction,  he  tells  a 
butcher  that,  from  hia  skill  in  swinging  the  cleaver,  he  will  some 
day  become  surgeon  general  of  the  army.  This  was  at  the  b^in- 
ning  of  the  century,  and,  only  a  little  while  before,  the  witty  and 
dissolute  Earl  of  Rochester  is  said  to  have  diverted  himself  1^ 
hinng  a  st:ill  on  Tower  Hill,  where  he  practised  as  a  quack  doctor, 
delivering  himself  of  truly  Paracelsian  tirades,*  and  selling  cofr 
metics  and  remedies  for  female  complaints.  It  is  obvious  that  the 
great  army  of  adventurers,  card-sharpers,  quacks,  and  other 
financial  crooks  who  flourished  in  the  eighteenth  century  suc- 
ceeded, then  as  now,  by  the  kind  of  assurance  which  the  Germans 
call  imponiren.  They  dared  to  be  themselves  with  a  vast  amount 
of  swagger  and  with  the  trait  of  clever  brutality  which  is  always  an 
asset  among  rogues.  Yet  the  same  ajdomb  was  noticeable  in  more 
honorable  branches  of  activity,  and,  as  Jeaffreson  says,  "the  phj-si- 
cian,  the  divine,  the  lawyer,  the  parliament-man,  the  coimtry 
gentleman,  the  author  by  profession — all  had  peculiarities  of 
style,  costume,  speech,  or  intonation,  by  which  they  were  well 
pleased  that  they  should  be  recognized.  .  .  .  The  barrister's 
smirk,  the  physician's  unctuous  smiles,  the  pedagogue's  frown, 
did  not  originate  in  a  mean  desire  to  be  taken  for  something  of 
higher  mark  and  esteem  than  they  really  were."*  Indeed,  Thomas 
Sergeant  Pcrrj'  maintains  that  the  uneasy  .'fcnse  of  inferiority  and 
concern  about  the  opinion  of  others  which  is  snobberj'  first  made 
its  appearance  in  literature  in  the  episode  of  Mrs.  Tibbs  in  Gold- 
smith's "Citizen  of  the  World"  (17C2*).    The  professional  jealousy 

'J.  C,  JciifIroa.>n;    A  Book  ;ib<nit   Doctors.  Now  York,  1861.  101-114. 
'J.  G.  de  Unt:  Janus,  Lcyden,  1913,  jnnii,  105-196. 

'  For  an  amusing  .speech  liv  Rochwtcr,  see  Wootton'a  Chronicles  of  Phar- 
macy, London,  1910,  ii,  2(Vi-205.  *  Jcaflrpson:  Op.  cil.,  83. 
'  T.  8.  Perry:  The  Evolution  of  the  Snob,  Boston,  1887,  pp.  57-60. 
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and  rancor  which  obtained  among  some  members  of  the  profession 
can  be  sensed  in  the  virulent  character  of  their  medical  contro- 
versies, which  fonn  such  a  large  segment  of  eighteenth  century 
pamphleteering.  On  December  28,  1750,  Drs.  John  Williams  and 
Parker  Eennet,  of  Jamaica,  having  become  involved  in  a  wrangle 
about  their  respective  views  on  bilious  fever,  came  to  blows,  and, 
the  next  day,  proceeded  to  a  desperate  hand-to-hand  combat  with 
swords  and  pistols,  which  ended  fatally  for  both.'  It  is  said  that 
Johann  Peter  Frank  was  so  disgusted  with  the  behavior  of  doctors 
in  consultation  that  he  advised  the  calling  in  of  the  pohce  on  all 
such  occasions  (Jacobi).  In  1799,  the  Medical  and  Chirurgical 
Faculty  of  Marj'land  imposed  a  fine  of  ten  dollars  upon  any  mem- 
ber guilty  of  disorderly  conduct  in  its  meetings,  with  orders  to 
eject  him,  if  necessary  (Cordell*).  But  these  cases  are  hardly  typ- 
ical. The  general  tendency  of  the  age  was  toward  sobriety,  ur- 
banity, extremely  artificial  manners,  and  the  control  of  the  body 
by  the  mind.  The  eighteenth  century  physician  of  better  type 
was  in  position  to  make  large  sums  of  money  without  using  his 
profession  as  a  trade  and  enjoyed  social  and  cultural  advantages 
far  above  the  average.  Let  us  glance  for  a  moment  at  some  of  the 
fashionable  London  practitioners  of  the  period.  In  England, 
Garth  was  the  idol  of  the  Whigs,  Arbuthnot,  of  the  Tories.  Sir 
Samuel  Garth  (1661-1719)  was  the  only  physician  who  belonged  to 
the  famous  Kit-Kat  Club,  and,  while  making  a  name  for  himself 
in  literature  and  taking  an  occasional  hand  in  politics,  had  no  mean 
success  as  a  practitioner.  John  Arbuthnot  ("AfaTiinus  Scriblerus") 
(1667-1735),  the  author  of  "The  History  of  John  Bull,"  was  the 
friend  and  famihar  of  Pope  and  Swift  and  eventually  became  phys- 
ician to  Queen  Anne.  Sir  Richard  Blackmore  (  -1729),  al- 
though a  total  failure  as  a  poet,  was  accounted  one  of  the  most 
successful  men  in  the  medical  profession,  the  oracle  of  the  wealthy, 
whom  he  emulated  in  "style."  Sir  Hans  Sloane  (1660-1753),  the 
first  physician  to  be  made  a  baronet,  enjoyed  the  highest  scientific 
and  professional  reputation,  was  a  founder  and  later  secretary  and 
president  of  the  Royal  Society,  and  his  museum  and  hbrary,  after 
his  death,  became  the  nucleus  of  the  present  British  Museum  col- 
lections. John  Radcliffe  (1650-1729),  although  of  humble  origin, 
was  appointed  physician  to  Princess  Anne  of  Denmark,  which 
position  he  lost  through  his  arrogant  demeanor.  He  had  financial 
luck  from  the  start,  commencing  practice  about  the  time  that  Rich- 
ard Lower  was  losing  ground,  and  was  making  more  than  twenty 
guineas  a  day  at  the  end  of  his  first  year.    He  was  a  Jacobite,  and, 

■  J.  WilliamB  and  P.  B«nnet:  Essays  on  bilious  fever,  London,  1752. 
'Cited  by  G.  Wythe  Cook:  The  history  of  medioftl  ethics,  New  Yorit 
Med.  Jour.,  1915,  ci.  140;  205. 


sdbvGoOgIc 


406  HISTOBY   OF  MEDICINE 

aays  JeafFreson,  "contrived  by  his  sfaren'd  humor,  arrogant  sint- 
plk'ity,  and  immeasurable  insolence  to  hold  both  Whigs  and  Tories 
in  his  grasp.  The  two  factions  of  the  aristocracy  bowed  before 
him."  His  disposition  was  somewhat  soured  by  the  fact  that  be 
had  been  once  jilted  and  once  rejected  in  a  proposal  of  marria^, 
yet,  though  he  pretended  to  be  miserly,  he  was  frequently  generous 
with  his  money.  After  liberally  providing  for  his  relatives  in  his 
will,  he  k^ft  funds  to  Oxford  for  the  present  foundations  known  as 
the  Hadcliffe  Librarj-,  the  Radcliffe  Infirmary-,  the  RadclifFe  Ob- 
servatory, and  the  RadclifFe  Travelling  Fellowship.  Toward  the 
close  of  his  hfe,  he  took  a  fancy  to  young  Richard  Head  (1673- 
1754),  who  flattered  his  vanity  and  so  inherited  his  practice. 
"Mead,  I  love  you,"  said  Radcliffe,  "and  I'll  tell  you  a  sui^  secret 
to  make  you  a  fortune^use  all  mankind  ill."  Afead  was  a  com- 
plete contrast  to  his  predecessor — a  scholar  where  Radcliffe  was 
ignorant  of  lxx)ka,  courtly  and  polished  where  Radcliffe  was  crude 
and  overbearing.  "Dr.  Mead,"  said  Dr.  Johnson,  "lived  more 
in  the  broad  sunshine  of  life  than  abnoet  any  man."  Throu|^ 
Radoliffe's  influence,  he  was  summoned  to  the  death-bed  of  Queen 
Anne,  an<l  he  Ixrame  the  most  prosperous  practitioner  of  his  time, 
making  in  one  year  as  much  as  £7000.  Upon  moving  into  Rad- 
cliffe's  house  in  Bloomsbur>-  Square,  he  inherited  the  latter's  famous 
gold-headed  cane,  which  passed  successively  through  the  hands  of 
Askew,  Pitcairn,  and  BailHe,  and  is  now  in  the  Library  of  the  Royal 
C-oUcge  of  Physicians.  Mead  afterward  moved  into  a  handsome 
establishment  in  Ormond  Street  and  lived  to  be  eighty-one.  After 
him  came  such  men  as  Hel>erden,  Lettsom,  FothergiU,  Parr>-,  and 
the  Hunters. 

On  the  continrnt  wp  find  Werlhof,  court  ph^-sicisn  at  Hannover,  and,  after 
the  battle  of  Dcttiniton  (June  27,  174.3).  phyMCJan  in  ordinary  to  George  II. 
He  wits  sueeceded  by  Zimniermann  and  Wirhmann,  who,  says  Baas,  Rourishn) 
a  barber'H  howl  before  he  entered  the  (Eymnasium.  In  Leyden,  Boc^haave 
wan  preeminent;  in  Halle,  Stahl  and  Hoffmann,  and  lat«r  Reil;  in  Berlin, 
Ifpiin;  in  Jena,  HufeUnd;  in  Vienna,  van  Swieten  and  de  Ilaen;  in  Paris, 
Thdophilc  tie  Bordeu;  in  MiMlena,  Torti;  at  Pavia,  Borsieri  de  Kanilfeld  and 
Peter  Frank;  in  Ciencva,  Tronchin;  and  in  Lausanne.  Tissot. 

All  those  physicians  were  fortunate  alx>ve  the  average,  and  one 
characteristic  stains  conmion  to  most  of  them.  As  they  were  not 
specially  exposed  to  commercial  competition  and  the  petty  human 
traits  it  brings  forth,  they  could  afford  to  lie  charitable  in  the  best 
sen.se.  No  other  single  group  of  physicians  was  probably  so  gen- 
erous to  the  poor.  Take,  for  example,  this  Uttle  note  which  Garth 
scribbled  to  Sir  Hans  Sloane: 
"Dear  Sir  Haas: 

"If  you  can  recommend  this  miserable  flat  to  be  fluxed,  you'U  do  an 
act  of  charity  for,  dear  sir, 

"Your  obed*  ser' 

"S"  Oaith." 
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or  this  of  John  Hunter  to  his  brother  WJlham: 

"Dear  Brother: 

"The  bearer  is  very  desirous  of  having  your  opinion.    I  do  not  know 
his  case.    He  has  no  money,  and  you  don  t  want  any,  bo  that  you  are 


Rough  kindness  this,  yet  it  shows  a  degree  of  fraternal  confi- 
dence between  physicians  which  seldom  exists  to-day,  and  toward 
the  humble  poor  the  sentiment  of  Empedocles: 

"Thou  art  my  friend,  to  thee 
All  knowled^  that  I  have. 
All  skill  I  wield  are  free." 

That  this  sentiment  was  reciprocated  by  the  mass  of  mankind 
we  need  no  better  evidence  than  the  experience  of  Jenner,  or  the 
extraordinary  popularity  of  such  books  as  Tissot's  Avis  au  Peuple 
or  Hufeland's  Makrobiotik. 

One  of  the  kindest  and  most  liberal  of  the  eighteenth  century 
physicians  was  Richard  Brocklesby,  who,  in  1788,  gave  Edmund 
Burke  £1000  with  an  offer  to  repeat  the  gift  "every  year  until 
your  merit  is  rewarded  a&  it  ought  to  be  at  court";  who  encouraged 
Young  and  who  offered  to  settle  £100  a  year  upon  Dr.  Johnson  for 
life.  Boswell  records  that  "a  grat«ful  tear"  gathered  in  Johnson's 
eye,  "as  he  spoke  of  this  in  a  faltering  tone."  In  1792,  Benjamin 
Thomson,  Count  Rumford  (1753-1814),  of  Wobum,  Mass.,  estab- 
lished the  People's  Soup  Kitchens  at  Munich,  with  provision  for 
warm  meals  for  school  children,  the  firBt  venture  of  this  kind. 


afTordcd  by  the  i: 

The  euinea  came  into  currency  in  Restoration  England  in  1660,  and  this 
afforded  an  opportunity  to  raise  the  doctor's  fee  from  a  noble  or  annel  to  this 
sum,  a  fee  which  haa  persisted  even  to  our  day,  although  the  guinea  ceased  to 
be  coined  in  1813  (Power).  Mead  commonly  charged  a  guinea  as  an  office  fee, 
two  guineas  or  more  for  a  visit  to  patients  in  good  standing,  and,  hke  Rad- 
cliffe,  he  wrote  half-guinea  prescriptions  for  the  apothecaries  while  sitting  in 
his  coffee-house,  without  seeing  the  jmtient.  His  average  income  was  between 
£5000  and  £6000  per  annum,  which  had  a  purchasing  power  of  over  three 
times  its  value  in  modem  money.  Mead  attended  to  Freind's  practice  when 
the  latter  went  into  politics,  and  handed  him  11,400  guineas  as  the  amount 
collected.  Radcliffe's  consultation  fee  at  Bow  was  5  guineas.  Later  on,  we 
find  Father^  making  £5000  a  year  and  Lettsom  £12,000.  Baas  cbnsiden 
3000  to  4000  marks  (S2250  to  S3000  in  present  value)  as  a  mediocre  eighteenth 
century  income  in  a  city  of  size,  and  he  states  that,  in  1782,  Heim,  in  Berlin, 
got  4200  marks  from  784  patients,  6600  marks  from  383  patients  in  1784, 
26,400  marks  from  1000  patients  in  1790,  and  by  1806,  his  annual  income  had 
gone  up  to  36,000  marks.  Orraus,  in  Moscow,  was  making  90,000  marks  in  a 
short  time.i  llie  phenomenal  fee  of  the  period  was  that  acquired  by  Thomas 
Dimsdale  for  inoculating  Catherine  of  Russia  and  her  son,  viz.,  S50,000,  witii 

>  Baas:  Op.  eU.,  pp.  745,  751,  763. 
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$10,000  additional  for  traveliiw  expensm,  a  pramon  of  S2500  for  life,  and  tk 
rank  of  baron  of  the  etnpirp.  Quarin  ffA  a.  pennon  of  $10,000  per  annum  and 
was  made  a  baron  for  his  consultation  with  Joseph  II.  University  professcn 
were  also  well  paid.  Baan  asaumes  an  average  salary  of  3000-7500  marks  for 
the  North  Cicnnan  univenitiei',  but  points  out  that  the  cost  of  comfortable 
livinic  was  iibout  6000  marks  annuallv  in  Hannover  and  7500  in  Berlin.  De 
Huen  (tot  10.000  and  Johonn  Peter  frank  9000  marks  in  Vienna,  Morgapn 
abiiul  $},iOO  in  Padua.  Frank  jcot  342  marks  as  court  physician  at  BadeiL 
1370  mark.*  and  maay  perq^ubtities  an  phj'xician  in  ordinary  to  the  Biebcp  of 
SpeyiT,  and  9tKX)  marks  aa  imperial  physician  in  Russia. 

Three  new  edition.<(  of  the  London  Pharmacoptpia  were  issued  during  the 
eighteenth  oi'nturj-.  each  of  them  characterized  by  changes  which  show  the 
KtatU!^  of  therapeutics  and  the  gmduul  advance  of  pharmacology.'  Tbe 
fourth  Pharmacdpieia  ilT21).  edited  by  Sir  Hans  Sloane,  drops  many  of  the 
old  sjTups  anil  waters,  but  retains  theriac,  the  extract*  of  excreta  and  othtr 
aninuU  i>miluc(s.  and  introduces  stramonium,  gamboge,  Secale  cornutum, 
hepar,  ipecar,  tartar  emetic,  lunar  caustic,  lime-water,  Ethiops  mineral,  spirit 
of  sal  viihitile.  iron  sulphate,  tincture  of  perchlciride  of  Iron,  and  other  inorganic 
pre|uralions.  The  fifth  London  Phamiacopceia  (1746),  reviHe<i  by  ^Iead. 
Hi'bi'rden.  Fremd,  and  others.  profes."*s  to  condemn  the  old  astrologic  and 
folk  reinflii-s,  :ind  while  it  drop^  human  tat,  spider-webs,  moss  from  human 
skulls,  uniiMm's  horn,  virgin's  milk,  bones  from  the  slag's  heart,  and  the  lite, 
still  retains  i nit  hrii late,  therl.ie.  crabs'  eyes,  wood-lice,  pearls,  bczoars,  vipers, 
coral,  etc.  .-lyrups  and  me«licat(-d  waters  diminish  in  number,  but  there  are 
many  new  linelures,  incluiling  those  of  t'alerian  and  cardamoms.  Glauber's 
salts,  swift  sjiirils  of  niter.  s\Tup  of  squills,  liquor  p<tta»«p,  and  potassium 
acetate  are  added.  One  year  before  this  phariiiaeoiMi'Lu  was  printed,  n'iUiam 
Heberden  published  his  famous  essay,  Aniithniaka  (174.5),  in  which  be 
showed  that  the  belief  in  the  efile.iey  of  theriac  and  mithridate  was  based  upon 
a  tissue  (if  absunlities,  since  the  actual  formula  for  theriac  found  in  the  cabinet 
of  Mithrii lutes  after  his  death  called  for  20  leaves  of  rue,  1  grain  of  salt,  2  nuts, 
and  2  dri"l  figs,  a  striking  eontrast  to  the  long-winded  recipes  for  its  eoro- 
]>i)si(i(in  which  had  bei>n  imagined  bv  lati-r  authorities.*  Heberden  successfully 
ridieuled  tlii-^e  nnstrums  out  of  existence,  but  it  was  too  late  to  make  anv 
chances  in  the  Pliarmacopcria  of  1746.  The  effect  of  his  destructive  erili- 
eism  iiiitiears  to  advantnge  in  the  sixth  Pharuiacopa>ia  (178S1,  in  which  prac- 
tically all  the  aniniiii  materia  medica  has  disai)peared,  along  with  theriac  nod 
mithriilati':  while  nni'ing  the  new  ilrugs  and  conijioimils  added  are  aconite, 
arnica,  castor  nil.  eolnmho.  cas«'arilL-t.  kino,  quiussia,  magnesia,  senega,  siiua- 
rubii.  ether,  tartrate  of  inm,  oxide  of  zinc,  Dover's  powder.  Hoffmann's  ano- 
dyne. Hiixliam's  tlneliiri'.  Jiinies'  powder,  spiritiis  Mindcreri,  sarsaparilla  de- 
etictions,  compound  tineliire  of  bi'nzoin.  extract  of  cham<imile,  tmcture  of 
opiuni.  and  'tinelura  opii  caniphorata'*  (paregoric).  Of  thi-se,  kino  and 
cati-ehn  were  introduced  by  Folhei^ll.  Colombo  bv  Gaub,  quaitsia  by  Danid 
Itolander,  senega  bv  .liihn  Tenneiil  of  Virginia.  t)over's  powder  was  intro- 
duceil  by  the  famoiis  buccaneer  physician,  niomas  Dover  (1C60-1742').  who 
was  once  in  resiih-nce  with  Sydeiihain.  and.  in  171W.  rescued  Alexander  Selkirk 
(Itobinson  ('nisoe)  from  the  island  of  Juan  Fernandes.  Dover's  formula  for 
his  "diaphoretic  powder"  is  given  in  his  "..Vncienl  Physician's  Legacv  to  His" 
Country"  (1732).  Digiliilis  was  introitiieed  by  William  Withering  m  17R5.  but 
ilid  not  appear  in  the  Ijond<in  Pharmacii)Keia  until  IS09.  Stoerck  of  ^'ienna 
made  careful  stmlies  of  conium.  stramonium,  hyoscyamus.  colchicum,  Pulsa- 
tilla, I'leinalis.  anil  recummmdcd  their  use  (17(i<)-7n.  Thomas  Fowler  intro- 
dueiil  Ills  scilulicm  of  arsenic  in  17SI1.    Comimimd  licorice  powder  was  the  in- 

'  \V(H)tton:  Oji.  rit..  ii.  pp.  6.>-r.7. 

'  Musi  ri'markable  of  these  was  the  complex  Ihfrinqiie  riUtle  of  Strasc- 
bunt.  the  formula  of  which.  ,is  given  by  Marc  Mapp  lUitl.i),  was  repeated  in 
the  Stra'i.vburg  pharmr.eopceiiis  of  172'!  and  1757  and  charmingly  represented, 
as  a  l,iy-out  in  colors,  in  im  arivertisenieni  of  the  Slra.<.sburg  druggist  Stroehlin 
(1744)'.    SiK-  E.  AVickersheimiT:   La  Ili6riaque  celeste,  P:iris,  1920. 
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n  of  E.  G.  Kurella  of  Berlin,  and  Srst  appeared  in  the  Prussi&D  phannv 
copteia  m  1709.  In  1724,  Friedrich  HofFmann  discovered  a  mineral  spring  at 
Seidlitz,  Bohemia,  which  owed  its  medicinal  properties  to  a  combination  of 
magnesium  and  sodium  sulphates;  but  of  "Seidlitz  powders"  only  the  name 
remains  attached  to  the  present  formula,  which  was  patented  by  the  Bond 
Street  chemist  Savoiy  in  1815.  Many  physicians  of  tlie  eighteenth  century, 
including  HoSmonn,  Stahl,  Sloane,  and  Mdid,  made  money  by  selling  prepara- 
tions with  secret  formulas,  and  a  token  of  the  popular  faith  in  drugs  wat  the 
large-sized  medicine  spoon  which  often  formed  part  of  a  bride's  dowry.  In  this 
period,  both  physicians  and  Burgeons  compoimded  and  dispensed  their  own 
remedies,  and,  aa  the  practitioners  themselves  were  usually  "family  docttira," 
their  incidental  charges  were  made  for  their  prescriptions  and  not  for  their 
visits.  This  largely  accounts  for  the  terriblj'  long-winded  prescriptions  whicli 
abound  in  the  eighteenth  century,  and,  as  Billing  remarks,  the  surgeons  "kept 
on  prescribing  and  using  their  oils,  ointments,  plasters,  vulnerary  drinks, 
etc.,"  for  similar  reasons.'  That  English  clenmnen  dabbled  in  therapeutics  is 
plain  from  the  lucubrations  of  Bishop  Berkeley  on  the  virtues  of  tar-watO' 
(1720-48)  and  John  Wesley's  PntnUive  Pkygick  (1747). 

Except  in  France,  the  status  of  surgery,  during  the  greater 
part  of  the  eighteenth  century,  was  exceedingly  low.  The  French 
surgeon  owed  the  improvement  in  his  social  condition  to  the 
hstula  of  Louis  XIV  and  its  successful  treatment  by  Ff^lix,  which 
made  the  latter,  and  Ms  successor,  Mareschal,  royal  surgeons. 
In  1724,  Mareschal  obtained  from  Louis  XV  the  creation  of  five 
chairs  of  surgical  instruction  at  St.  C6me.  The  Paris  Faculty 
immediately  went  into  revolt  and,  in  spite  of  the  king's  order, 
made  a  public  demonstration  against  St.  C6me.'  Decked  out  in 
their  scholastic  robes,  the  physicians,  headed  by  the  dean  of  the 
Faculty,  preceded  by  a  beadle  and  an  usher,  marched  to  St.  Come 
in  solemn  array,  in  spite  of  the  bitter  cold  weather,  the  snow  and 
sharp  sleet,  which  made  their  red  robes  almost  \mrecognizable. 
Cheering  one  another  on  with  cries  and  oaths  and  followed  by  a 
great  crowd  of  people,  they  at  length  ranged  thrmselves  in  a  long 
Une  against  the  wall,  while  the  dean  presented  himself  at  the  door 
of  the  College  accompanied  by  the  only  anatomist  of  the  Faculty, 
who  stood  behind  him  holding  a  skeleton.  Cries  and  impreca- 
tions, knocks,  and  threat*  to  break  down  the  door,  were  only 
greeted  by  the  jeers  of  the  students  from  within,  and,  when  an 
usher  tried  to  make  himself  heard  in  the  matter  of  what  the  sur- 
geons owed  to  the  physicians,  the  people  suddenly  turned  against 
these  formalities,  which  they  had  once  respected  like  a  religion, 
and  drove  the  doctors  away  without  regard  for  their  furs  and  costly 
raiment.  Two  steps  more  put  the  sui^eons  on  a  social  and  scien- 
tific level  with  the  doctors,  viz.,  the  foundation  of  the  Academy 
of  Surgery,  the  first  session  of  which  was  held  on  December  18, 

■J.  S.  Billings:  The  History  and  Literature  of  Surgery  (in  Dennis's 
"System"),  New  York,  1895.  i,  70. 

>E.  Porgue:  Montpellier  mdd.,  1011,  imdii,  10,  11. 
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1731,  and  the  ordinance  of  Louis  XV  (1743),  delivering  the  sur- 
geons from  further  association  with  barbers  and  wig-makers,  who 
were  forbidden  to  practise,  and  declaring  that  no  one  could  be  a 
master  in  surgery  without  being  a  master  of  the  arts.  This  vas 
the  French  sui^eon's  declaration  of  independence.  Henceforth, 
he  was  a  lettered  man,  prepared  for  his  life-work  by  a  epeoal 
scientific  education.  The  King  was  inspired  to  make  this  wise 
move  by  La  Peyronie,  the  eminent  Montpellier  surgeon,  who, 
with  Mareschal,  had  founded  the  Academy  of  Surgery  and,  in 
fact,  devoted  his  entire  fortune  to  the  advancement  of  his  bdoved 
art. 

In  Addition  to  Mareschal's  five  surreal  professorships  of  1724,  La  Peyvtm 
founded  a  sixth  at  his  own  expense,  with  an  asniatant  to  each  professor,  uni 
also  obtained  four  chairs  of  sur^ry  for  Montpellier,  laying  upon  eacb  in- 
cumbent the  obligation  of  lecturing  on  obetetrica  to  botji  surgeons  and  mid- 
wives.  In  his  will,  he  left  a  legacy  of  annual  prizes  in  surgery,  his  two  bourn 
in  the  Grande  Rue,  and  100,000  francs  to  build  the  amphitheater  ot  St. 
CAme,  now  the  Bourse  and  the  Chamber  of  Commerce.  It  waa  due  to  1m 
Peyronie  that  Paris  became  the  surgical  center  of  the  world  in  the  eighteenth 
century. 

During  the  French  Revolution,  the  18  medical  faculties  and 
15  medical  colleges  of  France  were  abolished  by  vote  in  1792, 
and  along  with  them  the  SodUl  royak  de  mMecine  (founded  1776) 
and  the  Acadbnie  de  chirurgie  (1731).  This  was  modified  in  17M, 
by  the  creation  of  Scales  de  saniS,  the  title  of  "health  officer" 
{officier  de  sanli)  being  substituted  for  that  of  "doctor."  All 
distinction  between  physicians  and  sui^eons  as  separate  guilds  or 
cliques  was  broken  down,  and  practice  was  thrown  open  to  even'- 
body  who  could  pay  for  a  license.  Hospital  internes,  extemes, 
physicians,  and  "ordinary  professors"  were  appointed  by  com- 
"petitive  trials  (concours),  and  medical  societies  became  SociiUt 
libres  de  mMecine.  The  Scales  de  santi  were  created  to  supply 
the  urgent  need  for  military  surgeons  for  the  armies  of  the  Re- 
public, and  the  schools  at  Paris,  Montpellier,  and  Strassburg  were, 
in  reality,  schools  of  military  medicine.  It  was  soon  found  that 
this  chaotic  scheme  was  fatal  to  furt-her  progress,  and  under  the 
Consulate,  the  medical  and  surgical  faculties  were  restored  (1803- 
04),  with  the  revival  of  examinations  and  diplomas.  The  coneowt 
were  finally  abolished  by  the  Bourbons  after  1S21.' 

In  eighteenth  century  England,  there  were  no  sui^^ns  (rf 
first  rank  before  the  time  of  Pott  and  Cheselden,  Hunter  and 
Abemcthy. 

'Baas:    Op.  rit.,  pp.  749,  760.  774. 
3,  with  the  illiterate  a 
1912-13,  suppl.,  749-751. 
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On  June  24, 1745,  through  the  good  offices  of  Mr.  Ranby,  serje&nt  sui^eon 
to  the  king,  the  surgeons  were  formally  separated  from  the  barbers  as  the 
"Masters,  Governors,  and  Ck)nimDnalty  of  the  Art  and  the  Science  of  Surgeons 
of  London,"  and  it  was  declared  to  be  a  penal  offense  for  any  one  to  practise 
surgery  in  London  or  within  a  radius  of  seven  miles  from  it,  without  being  duly 
examined  and  licensed  by  ten  of  their  number.  In  getting  rid  of  the  barbers, 
the  HUr);eons  left  them  the  hall,  hbrary,  and  plate,  only  appropriating  to  them- 
selves the  Arris  and  Gale  endowments.  By  1 790,  the  company  of  surgeons  had 
a  local  habitation,  but  Mr.  Gunninc,  the  master,  reroinded  them  that  "Your 
theater  is  without  lectures,  your  Ubrary  room,  without  books,  is  converted 
into  an  office  for  your  clerk,  and  your  committee  room  is  become  his  parlor."' 
In  1800  the  Corporation  of  Surgeons  was  rechart«red  by  George  III  as  the 
preHFnt  Royal  College  of  Surgeons  of  London,  and,  In  1843,  this  body  became 
the  Royal  College  of  Surgeons  of  England.  Cheselden  began  to  lecture  at  St. 
Thomas's  Hospital  about  1720,  Pott  at  St.  Bartholomew's  in  1763,  and  there 
had  been  some  haphazard  lecturing  on  anatomy  in  the  latter  institution  from 
the  year  1734  on.  The  London  Hospital  began  to  take  in  students  in  1742, 
and  was  fully  organized  in  1785.  When  Guy's  Hospital  was  opened  to  students 
in  1769,  it  was  asreed  that  all  surgeons  of  the  hospital  should  lecture  on  their 
Buhject  now  and  then.  In  those  days  "students  went  for  their  anatomy  to 
Windmill  Street,  for  their  midwifery  to  Queen  Street,  and  for  their  'Chymistry, 
Materia  Medica  and  Practice  of  Pnysic'  to  that  new  home  of  other  delights — 
Leicester  Square."  The  fees  were  £50  for  one  year's  dressing  under  a  .'iUrgeon 
and  £25  for  "walking  the  hospital"  (Charles').  Surgical  teaching  in  Edinburgh 
began  vaguely  with  the  Monro  dynasty,  whose  whole  concern  was  anatomy. 
The  only  Edinburgh  surgeons  of  prominence  were  Benjanun  and  John  Bell.  The 
latter's  unfortunate  passion  for  controversy  kept  hbn  out  of  the  Royal  In- 
firmary and  thus  deprived  students  of  the  only  surgeon  who  could  have 
taught  them  properly.  In  Ireland,  the  guild  of  barbere  chartered  by  Henry 
VI  in  1446  was  combined  with  the  surgeons  by  the  charters  of  Elizabeth 
(1572)  and  James  II  (1087),  but  they  began  to  break  asunder  in  1745,  and  in 
17S4  the  surgeons  were  given  their  own  autonomy  through  the  creation  of 
the  Royal  College  of  Surgeons  in  Ireland.  Through  a  bequest  of  Sir  Patrick 
Dun  (1704),  president  ofthe  CoU^  of  Physicians  in  Ireland,  medical  and 
surgical  teaching  was  begun  in  Dublin  in  1714. 

In  Germany,  there  was  little  advancement  of  the  surgeons' 
status  before  the  time  of  Frederick  the  Great.  Heister's  illustrated 
treatise,  printed  in  the  vernacular  (1743),  was,  it  is  true,  the  moat 
popular  surgical  work  in  the  ei^teenth  century,  but  Haller  lectured 
and  wrote  on  the  subject  without  having  performed  an  operation 
in  his  life,  and  there  was  no  adequate  teaching  until  Richter  began 
to  lecture  at  Gottingen  in  1766  and  von  Siebold  at  Wiirzburg  in 
1769.  Surgical  practice  was  mainly  in  the  hands  of  the  barber, 
the  executioner,  and  the  strolling  bone-setters,  cataract-couchers, 
hemiotomists  and  lithotomists,  of  whom  the  famous  Dr.  Eysen- 
barth  was  the  type.  In  Goethe's  Autobiography,  the  barber  who 
shaved  his  father  is  styled  der  gute  ChiruTgvs.  Even  Theden, 
Surgeon  General  of  the  Prussian  Army,  was  once  a  barber.  The 
barber's  apprentice  was  usually  an  illiterate  lad,  practically  a 
servant  in  the  household,  advertised  for  as  a  bond  slave  if  be  ran 

'  Cited  by  Billings,  op.  cU.,  p.  83. 

<  J.  A.  M.  CharlM:   Univ.  Durham  ColL  M«d.  Gu.,  Newcastle,  1916, 
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away.  Superstitious  belief  in  charms  and  magic  prevailed,  and  the 
executioner  was  believed  to  have  a  compact  with  the  devil,  pova 
to  deal  with  diseases  caused  by  witchcraft,  and,  from  his  occaaioiul 
duty  of  breaking  bones  upon  the  wheel,  be  was  credited  with  a 
special  talent  for  setting  fractures  and  dislocations.  Judiciil 
torture  was,  in  fact,  still  very  common  in  the  e^teenth  centutr, 
and  approved  of,  for  instance,  by  Maria  Theresa.'  Even  Frederi^ 
the  Great,  in  1744,  allowed  the  Prussian  executioners  to  treat 
wounds,  ulcers,  and  fractures  on  the  ground  that,  if  competent, 
they  wore  better  for  the  uncarcd  masses  than  bui^ling  stiigeone  a 
no  surgeons  at  all.'  Indeed,  owing  to  the  great  need  for  competent 
surgeons  in  the  Prussian  Army,  the  Theatrum  Anatomicum  at 
Berlin  (founded  in  1713)  was  expanded  in  1734  to  include  a  Cci- 
legiuvi  medico-chirurgicuvi,  and  the  Charity  Hospital  at  Beiiin 
was  foundwl,  in  1727,  by  Friedrich  Wilhelm  I  to  furnish  clinical 
instruction  to  the  students  at  the  Collegium.  But  Frederick  the 
Great,  in  his  Silesian  campaigns,  still  found  his  army  sadly  deficient 
in  sui^cons,  and  not  only  sent  medical  cadets  to  Paris  and  Straas- 
burg  to  complete  their  surgical  education,  but,  in  1743,  enga^ 
12  French  sui^oons,  with  assistants,  to  look  after  his  troop& 
The  Fnissian  Army  surgeon  of  the  day  was  ranked  above  a  drum- 
mer and  Iwneath  a  chaplain.  Being  a  barber's  apprentice,  he  had 
to  shave  the  officers,  and  if  he  proved  delinquent  in  line  of  duty,  be 
could  be  beaten  with  sticks  at  their  instance.  The  general  igni>- 
Ruicc  imd  incoin|)eten('o  of  these  army  surgeons  gave  so  much  dis- 
satisfiiction  that,  in  1785,  under  Surgeon  General  Gorcke,  the 
Collctiiiim  Medico-Chiriirfp'cuni  was  converted  into  a  Medico- 
Chirurgicat  Pei>iii)h-c.  devoted  exclusively  to  the  education  of  army 
surgeons  and  retaining  its  connection  with  the  Charity.  This 
institution  was  also  known  as  the  Friedrich-Wilkelms  Inetitut 
and,  since  1895,  bas  lieen  called  the  Kmser-Wilhelms  Akademie. 

'I^ip  Ipiuiing  I*nissinti  Armv  siirumins  of  this  period  werp  Holt  zendorf.  the 
firKt  siirncon  Ri-niTiil  (1710);  Srhniucker,  who  Icfl  somp  valuable  cotlectioos 
nf  surtcicnl  eautv  (1T74-K21:  BilRiipr.  who  filptl  thf  first  brief  for  a  conwrvslife 
attitiKlo  towiinl  iinipiutiition  (ITIU);  Thetien,  who  was  an  early  advocate  rf 
methfMlicnt  baiidiiKinR.  anil  Gftreke,  who  reorganized  the  Prussian  Army 
medical  <leparlment.    In  OetolH-r,  IRllI,  the  University  ot  Berlin  was  opened 

'Her  coiiifiealion  of  laws,  the  C'lnKlUvtio  crimiriali*  Theresiana  (1768), 
Wits  as  iron-elad  in  this  respci:!  af>  the  earlier  eiMle  of  torture  of  Guauini  (1612), 
ami  while  the  praeliee  was  abolished  by  Frederick  in  Prussia  in  1740-54,  and 
in  Saxony  in  1770,  it  was  n<it  until  )77G  thnt  Maria  Theresa  consented  to  do 
away  with  it.  Auslria  owes  thin  advance  to  the  humanitarian  writings  and 
efforts  of  Ferdinand  von  Leber  and  Joseph  von  Sonnenfcls.  See  Mas  Neu- 
burijcn  Wien.  klin.  Woehonschr..  1H09.  xxii,  1075-1078,  and  H.  Sclineickeft: 
Arch.  f.  Krim.-Anthrop..  Lei|)z..  1907.  xxvii,  341-;i4r). 

'  P'or  the  surreal  status  of  tlie  executioner  in  the  eighteenth  centuiy,  see 
K.  Caruc,  Janus,  Ainst.,  1897-S,  ii,  309-312. 
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with  such  men  as  Eufelond,  Reil,  Ernst  Horn,  Rudolphi,  and  the  elder  Groefe 
in  the  medicaJ  faculty,  and  here  many  of  the  young  army  eurgeons  of  the 
Pepinih-e,  including  Belmholtz,  were  educat«d.  In  1748  a  similar  Cotteoium 
medico-chirurgicum  was  estabiished  at  Dresden,  and  in  1785,  under  Joseph  II, 
the  Medico-Chirurgical  Academy  or  Joaephinum  waa  founded  at  Vienna,  in 
charge  of  Itrambilla,  for  instruction  in  military  medicine,  with  permanent 
military  hospitaia  at  Prague,  Budapest,  Bninn,  and  other  cities.  The  pupils 
at  the  Josephinum,  like  those  in  Berlin,  were  usually  barbers  or  sons  o(  poor 
officials,  but  these  institutions  undoubtedly  did  most  to  elevate  the  status  of 
Bureery  in  Frusaia,  Saxony,  and  Austria.  The  Vienna  school  of  ophthal- 
motomy was  established,  unaer  royal  patronage,  by  Michel  Earth,  in  1773. 

Id  Russia,  Peter  the  Great,  who  visited  Boerhaave  and  Ruysch, 
tried  to  nationahze  medicine,  and  to  this  end  built  the  first  hos- 
pital and  medical  school  in  Russia  (copied  from  the  Greenwich 
Hospital)  in  1707.  Being  of  wood,  this  structure  was  often  burned 
down  and  as  often  rebuilt,  in  spite  of  the  grumbling  of  the  ecclesi- 
astics who  "had  to  find  the  funds."  There  were  50  pupils  in  1712, 
but  the  constant  disputes  between  Synod  and  Senate  about  finances 
led  to  the  neglect  of  the  hospital,  and  it  gradually  fell  into  ruins. 
In  1754,  under  Elizabeth,  it  passed  into  the  hands  of  the  Military 
Collegium,  the  War  Department  of  the  period.  The  students  were 
clad  in  a  caftan  or  long  cloak,  a  camisole,  and  breeches.  There 
was  much  brawling  and  drunkenness  among  them,  they  were  often 
subjected  to  imprisonment  or  beating  with  the  knout,  and  from 
various  side-lights  upon  this  period  in  hterature  and  painting, 
some  of  them  may  have  answered  to  the  thumb-nail  sketch  of  the 
Russian  poet: 


Peter  the  Great  opened  the  St.  Petersburg  Adnuralty  Hospital  in  1716,  and, 
in  1717,  the  Dry  Land  Hospital,  which  was  rebuilt  m  1733.  In  1799,  the 
Russian  Army  Medical  Academy  was  founded,  and  the  ancient  hospital  and 
medical  school  became  the  purely  military  institution  which  it  ia  to-day.  In 
1763,  the  seventeenth  century  Apieka  became  a  Coitegivm  medicum  under  an 
"Archiater,"  the  first  of  these  being  a  Scotchman.  Robert  Erskine,  who  was 
also  "Leib-medik"  of  Peter  the  Great. 

A  prominent  feature  of  the  bureaucratic  machinery  founded 
by  Czar  Peter  was  the  institution  of  the  "tchins"  in  1722,  con- 
sisting of  a  series  of  grades  of  nobility  conferred  upon  the  tckinov- 
niks,  or  public  servants,  a  very  complicated  scheme  of  degrees  of 
gentility  and  precedence.  Under  this  system,  still  in  vogue,  med- 
ical men  may  rise  to  almost  any  rank.' 

The  administration  of  militon  medicine  became,  in  the  eighteenth  cen- 
tury, a  function  of  government.  Limited  periods  of  enlistment,  strongly  ad- 
vocated by  the  Marshal  de  8axe  in  1732,  were  carried  out  in  England  (three- 
year  periods)  in  1755,  and  permanently  adopted  by  Venice  (1766)  and  in  the 

>  Lancet,  Lond.,  1897,  ii,  354-361. 


sdbvGoOgIc 


414  HLST'iBT   or   MEDHTSI 

Bri'i-?.  A.Tr.v  .:.  177.^  M«i;':il  ^liiL^utkE  f.4  r-miiis  was  cairinl  our  c 
Krir.-  ■:  .r.:-z  irjf^r.-.  ^•.-.•'<  Ky  Prij-t.  :=  IT-^t-  ac-i  by  Enalind  id  ITi*' 
H-'v'-lir  j-v-rr-^.-r.-  riiTi'-k-  f-r  :r.<-f»?  «^rr  T'-S-Ti-.-^reti  for  billf liitg  jd: 
■K- ..'  :.y£'.-!..-  r".;  .if  ::.'■:.•-  »-r*  ■Lrf'i's— 'i  fcy  &i]  »T:r*-r¥  <>n  ih*-  an  oi  wairaii'; 
t!....- -.ry  :;.-L  ■;:.'■.  »-  »'■!»■  »;-•■  Th*  p!-  'fjag.  rs'.i^-nii:*  an-i  i ood-Fur^ilifs  m' 
•.■■»-:-  'ih-  '■•■s^:.-  r.  -ia;!"-"  rj*;''0  wi*  '2  irei.  bt*aii.  !  lb.  ir««t.  1  pint  v'lat'f 
£  !.:,•-  ^*■•■r  Ir,  17''".  "f.i-  ;-i-':'-  war  t£^»  ai  th*  exptc**  of  ihf  fVtcb 
!(■■■.-■  r:.::.-r.-  ir. :  r.-.'  ■,■■;■  ■■(  •.;.•:  ••■•M;*t'*  pay.  Anny  iKa^iT^L;  wmv  put  ub5*t 
K....'  :ry  r-.'.li*;  ■:,  jjv  'i.^  Fr«-f.'-riin  ITl^acdby  TkeEneli'h  in  I7«2.  S-kni- 
•>'•  ::....'  irv  :;.-:.■■::.  i-.  -;'■*■,  ^r  •:.'■  Priitiin  Pt-pirJtre  i7'!o  or  ih^  Au^niu 
J'.— :,;.;.■- .::.  \~<i  .  w'-r*-  '~:jMi-t.«l.  aii-i  \\.-  fir^T  jouraaJ  cf  mitit&r>-  nwlion! 
aiif'-jf-i  ;:.  fn:."--  :r.  I7'>i,  IJi-i!  f 'ri?^  azp»n.»-nts  w«»  effective  at  thehatt> 
•^  !>■• -i-Mt'-ri  I7*.J  ixA -V- hnisf -i  \j'ii  17W  .  At  tlM^  Berlin  pxpuHti<c 
•<f  :;.;!.■  irv  ;:.'■•  L'ii.'-  iri  l-'l-t.  fi\"^  7jr«*Tirrjjfy  (-f  the  Geneva  Convention,  bf- 
'■Air.-:,  I71.J  ivi  W.t.  w':!*  [lacapl*').  In  174>.  the  BritL-h  .\nny  had  Ihm 
(i\i>l  ■!:.'!  rT!.vilt-''-t.t  l.'i-|iral-.  IX-p-jiJitioii  of  the  wounilod.  e%-en  in  .Miri- 
Ij-iP .lah-  "in.-'.  Vir.u  like  tliat  at  the  -iew  of  Meiz  :1552-.  attempt.^:  bwt 
jii:i<l<-  "i  '!'vi-»-  f.liTi.-  for  "Vicija'i'-n  whii-h  wjuI-I  not  interfere  with  miliiaty 
ju'.'.'i!.!-;:'-.     Tt.'-i-  '■;u).f  !(■  a  r*-n>urkiil>|e  fncui  at  the  battle  of  Ftmtenot 

Ml-.-  II.  17 1.'.  .  whi-n-.  a.-  H'-izniann  «iyji.  the  woundeil  were  treated  on  tbf 
ff'ifi'  liii'-  l-y  p'Buii'  n'al  -iirB"'n>.  then  ("uUeeteii  at  ambulance  .•'tatioiv.  who* 
fnjiii.il  i.if'r:i'i'jii-  w'T"'  i>'-rf'>ini'-"l  and  to  nhirh  the  walkinf;  wounded  came, 
:itid  fimliv  ■nn-f'-rT'-'l  to  K'ti^-ral  iKir-iJitaU  in  near  cities,  or  to  cities  furtbfr 
ti:i'fc.  hIi'11  tii''^'  li'i'ani''  iivi-riTOwdrii.'    Yet  durine  the  Seven  Yearf' Wsr 

17.'.H-t^J  .  'ill-  I..  Kr<-.|erick"s  nielho-is  of  flank  and  frontal  attack  in  rW 
'ird'-r.  ;iiid  ''i'  vjIIi'V  firineat  r-lor-e  ran^e.  ri's^ueof  the  wounded  during  a  battk 

.Viii'iNU  <li'-  irnporfiinT  scientific  societies  of  the  eentur>-  were  the  Royd 
;ii-.v!'-ii;i'-  iit  IV-rlin  I7rii|  .  Onilinef-n  '17.ili,  and  Munich  tl759i;  there mw 
f'piind'-d  ril-'i  ill''  i'iiri-  Ai'ii-lrrni'-  ■!"■  i-hirureie  'ITSli  and  the  medical  RonrtiH 
of  Klir.l.'iruh  17:17  .  I^.nd<,n  1773'.  P:iris  (1776!.  <he  Physical  Society  of 
(iiiv-  ir'-i>i'.il  1771  .  ih'-  Siieii-ly  for  Improvement  of  Medical  Knowinlp 
'17^:!  .  i|ii'  S'wii'iv  for  IiNiip ivcm-nt  of  Sledical  and  Surreal  Knowfcdp 
■I7>:'...  b'.'li  ..f  uiil-'h  i.iilili-liii|  (r;mr^ai:tion!'.  the  Lyceum  Medicum  "iJtt- 
iliii'iix'  ■I7''."i,  ilii-  -VlHTnitliian  StiHi'ly  iLiindon.  17931,  and  the  RojiJ 
l''.\\'--'<'  i.f  .<iiri.'i-im-  ,ii  T.iiiipton  rlMNI  .  .\n  e.xclusivc  "Medical  Societv"  of 
-.1.1,  ,„-,i,l"r-  I7.VJ  .  .I...r.in;,i.-.|  by  William  Hunter.  puhli=^he.1  six  TOfumfs 
..f  v:iiiiil,l-  ■■M-fii:il  (Jli-.Tv»iioii<  and  tjwiiiiries."  ()f  medical  librarits 
\.:,j!i\A  n.iiiKli'd  i!<"  llil'lioi..!':.  L^mn-iana  at  Rome  11711),  and  in  1733.  tb- 
h,.'uliv  of  M-li-ir,.'  ..f  l':,ri..  u},i.-li  |k.-s.-ss<i1  only  32  books,  ncciuired  from 
I'r-iii.ypi-  \'\i',\i'-  <|..  Ui'|r-in'.  -mm-  ■J"J73  volumes,  the  nucleu»  of  its  prrseni 
■fil'ii'li'l  '■iill'itioTi.  til'-  Lirni-.-i  in  ilii'  iiimlem  world.'  Similar  collections  by 
Sir  Ih.ii-  .<l'p;.i]i-  ;iiid  .J'plm  I{;ip|r-lilT'-  w>n-  the  oriirins  of  the  LihniTj-  of  th* 

I'.riii  I,   \Iii'-.ir i.i   111.-  Uri.l-lilT.p  CarMcrii  at  Oxford.     The  earliest  of  thf 

medical  periodicals  p^f  tlif  piirlin- nth  rcntiirv  was  Der  jifrioti^trhe  itniim' 
(llanilpiiri;,  M-tl  L'ii  .  u)ii'l,  «:,-  f„||.,uc..i  hv  aln)Ut  Sf)  others,  of  which  Sa 
v.--T-(-.-n<.:n,  !!  I'r.-nrli.  4  lOriiili-h.  :>i.p1  1  .\tiiiTic.in.  It  is  in  the  files  of  many 
of  il,p-..  Cpil:.,!!..],  )n-ii.,ilip-;i|-,  ,-;iipl)ioff  thinks,  that  the  un«Titten  cultural 
Jii-iiPFv  ipf  -  iuliip  r mil  !■.  iitiiiy  riii'plii'ini'  i-  to  be  found.' 

'Ilic  |jriii'i|.;il  riil\jiiipv-i  rii;iil''  in  medical  education  in  the  ctKhteenlh 
■■■■nliirv  ».]■■■  ill  Miinti.inv  :iii<l  ilini.^.l  ni<-.linne,  R<-fore  the  time  of  John 
lliiiii-r,  ■Miyrv  m:,.  tti'll  tuiJiili'  "Tilv  ;,1  i>;,ris;  hfforc  the  lime  of  the  Monro*. 
!.ri,'.ii.ii.y  l|.pMri-l,.-.l  [.riniip^plly  ..n  tin- ..c.ntiii.'nt.  IWlin  and  Slr.vsburg urnn 
III  h:iv''  li:iil  111''  li''~'l  <i|ip<>rliitiilii'.-.  fcir  olittiinine  material  for  ilissection.    .K 

Mt.  I„  ll.-iniiann:   Amu  Med,  Hi«(i>ry.  N.  Y,.  1017-lS,  i,  2O4-.30O. 

'  l''..r  ii^  lli^torv,  >ii'  A.  Chi'-riiiii:  N..li<'c  siir  rorininc  de  la  Biblintht-qw 
,ii.  I:i  i-:i.-n\U--  ili-  ninlmti.'  cji'  l';iri'<.  Pari.-.  1S7K- 

'  Tor  fiirlliiT  Ui'tiiiU.  si^-  Hie  lii~ton<'s  of  mnliral  1ihrari<-s  ami  medicnl 
jiiiirii:ili-iii  liv  Hie  i>n-M-iil  writrr  in  Slnhnaii's  Reference  Handbook,  N.  Y.. 
l!il.">,  V.  7tm;imi. 
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Tbeatrum  anatomicum  waa  founded  at  Berlin  in  1713,  was  specially  favored 
medical  leipalation,  and,  by  17S6,  was  supplied  with  some  200  dead  bodies 
auicidcs  and  workhouse  paupeis.  It  was  much  frequented  by  foreigncre. 
In  StrAsburg,  under  Salzmann,  there  were  daily  dissections  and  thrice  weekly 
demonstrations  as  early  as  1708,  and  he  is  said  to  have  had  30  cadavers  in  1725, 
and  60  in  1760,  afforduiK  opportunities  even  for  surgical  work  on  the  cadaver. 
At  Tdbingen,  however,  Hallerl  the  student,  did  moet  of  his  dissecting  on  dogs, 
and,  in  Paris,  he  had  to  flee  tor  his  life  for  body-finatching.  At  Lcyden,  Albinus 
got  only  one  cadaver  a  year  and  Friedrich  Hoffmann,  at  Halle,  only  20  bodies 
in  twenty-four  yeaiB.  In  Prague,  there  were  only  three  dijeeetiona  during 
the  period  1692-1712;  in  Vienna,  there  was  hardly  a  dis»*clion  as  late  as  1741, 
althouRh  an  anatomic  Iheatcr  had  been  opened  in  1718.  In  Great  Britain 
chairs  of  anatomy  were  established  at  Edinburgh  (1705),  Cambridge  (1707), 
Glasgow  (1718),  Oxford  ("lecturer  on  anatomy."  1750),  Dublin  (1785),  and 
the  four  cadavers  allotted  to  the  Company  of  Surgeons  (1540)  and  the  Collie 
of  Physiciaoa  (1565)  had  been  increased  by  Charics  II  to  six.  The  first  pro- 
fessor of  the  subject  was  Robert  EUiot,  who  assumed  his  Edinburgh  chair  in 
1705,  at  an  annual  salary  of  £15,  and  resigned  in  favor  of  Monro  printua  in 
1720.  The  matriculation  tickets  and  certificates  of  attendance  at  Edinburgh 
in  the  early  days  were  written  or  printed  upon  the  backs  of  ordinary  playing 
cards.  The  ticKet  of  Ralph  Asheton,  of  Philadelphia,  to  the  second  course  of 
anatomy  in  1758,  is  niade  out  upon  the  bock  of  a  deuce  o^  spades  (Packard'). 
Even  under  the  Monro  dynasty,  instruction  waa  very  rudimentary,  the  whole 
demonstration  being  done  upon  a  single  cadaver,  wmic  the  vessels  and  nerves 
were  studied  in  a  fetus  and  surgical  operations  taught  upon  a  dog.  The  dis- 
secting rooms  of  the  time,  as  depicted  in  old  engravings,  were  unwholesome 
places.  Jesse  Foot  recalled  five  lecturers  on  anatomy  who  had  died  of  "putrid 
myasma"  from  foul  cadavers  furnished  by  the  resurrection  men.  John  Bell,' 
in  his  reply  to  Gregory's  diatribes,  gives  some  grim  details  of  bundling,  incom- 
petent surgery  as  a  result  of  anatomic  ignorance.  In  one  operation  for  stone 
(1808)  the  patient  was  kept  in  intense  suffering  for  over  thirty  minutes,  and, 
even  then,  the  stone  could  not  be  extracted,  although  the  normal  time  limit  for 
a  lithotomy  in  those  pre-anesthetic  days  was  about  five  minutes,  and  Cheselden 
usually  did  it  in  three.  In  Italy,  before  the  time  of  Scarpa,  FeUce  Fontana's 
wax  preparations*  were  used  in  Ueu  of  cadavers  for  teaching  purposes,  and  in 
Spain,  until  the  middle  of  the  century,  there  was  no  anatomic  teaching  at  all. 
With  such  a  great  leader  as  Linnieus,  it  was  natural  that  botany  should 
have  been  extensively  cultivated  in  this  period.  In  England,  Fothergill, 
Cruikshank,  and  others  had  private  botanic  gardens  of  their  own.  Kew 
Gardens  was  established  as  a  royal  preserve  about  1730,  and  a  Physic  Garden 
was  added  to  it  in  1756,  with  William  Aiton,  and  later,  Sir  Joseph  Banks,  as 
managers.  Other  gardens  were  established  at  St,  Petersburg  (1713),  Vienna 
(1764),  Cambridge  (1762),  Madrid  (1763).  St.  Vincent  (1764),  Coimbra  (1773). 
CalcutU  (1786),  Sydney  (1788);  and  the  garden  of  the  Royal  Dublin  Society 
at  Glasnevin  was  opened  about  1796.  It  is  said  that  there  were  about  1600 
botanic  gardens  in  Europe  at  the  end  of  the  eighteenth  century.  The  interest 
in  botany  in  the  New  World  is  sufficiently  evidenced  by  the  generic  names 
Claytonia,  Coldenia,  Kuhnia,  Gardenia,  Mitchella,  Bigelowia,  Marshallia, 
Bartonia,  etc.,  which  were  bestowed  upon  colonial  plants  by  Linnsus  and 
others  in  honor  of  American  botanists  (H.  A.  Kelly*). 

■  Packard:  History  of  Medicine  in  the  United  States,  Philadelphia,  1901, 
plate  opposite  p.  158. 

'  John  Bell :  Letters  on  Professional  Character  and  Manners,  Edinburgh, 
1810,  pp.  590-592. 

'  The  Museum  of  the  Abbate  Felice  Fontana  (1730-1803)  was  the  most 
famous  anatomic  collection  of  its  kind  in  the  eighteenth  century,  containing 
over  1500  preparations  in  wax,  many  of  them  made  after  Mascagni's  prepa- 
rations. These  still  exist,  "b^utifiu  to  look  at,  but  inaccurate  and  ot  Uttle 
scientific  value"  (J.  8.  BillingB). 

•  H.  A.  Kelly:  Jour.  Am.  Med.  Ass.,  Chic^o,  1911,  Iviii,  437-441. 
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Kx*^!  at  Ij'viIpii,  iImtp  was  no  din 
until  IT-l.i.  whfH  an  unihuLitiin-  clinic  wan  ctitsbUshcd  at  Prajtuc  which  Isflni 
aUmi  iiiip  yt-ivr.  In  171S.  van  Swieten  orgaioiipd  a  clinic  at  \  ienna.  coniistiro 
iif  tw.'lvb>--i;iat  tho  Burpt-rspital.  in  rhai^  of  do  Harn.  who  published  e[inic»l 
r>i>prt-  of  th*-  wi>rk.  Thi'  cxanipip  wtbi  followed  bv  Borsirn  de  KanilfcU  at 
I'wvia  in  177)1.  ;it  IV.ifCiie  un.Ur  voa  Plcncii  in  17S1.  at  Cottinfci^  under  Fraal 
in  17^4.  iiT  .linit  un<l>>r  Hufelund about  1793.  Bedside  instniotion  wan ITiIIt^•- 
dui-.-.!  int..  KranM-  by  LXvbiHs  do  Rochrfort  in  17S0.  In  Enfclnnd,  chair- ■<( 
cliniial  nnHJii'lni'  niTf  i'stahli:'tif<l  al  Ljlinburgh  in  1741.  at  (Oxford  in  \7^. 
a[i<l.  :i)x<iit  17o7.  Cullon  Ix^n  to  k-c1un>  on  mcdiritif  in  English  instead  if 
I.iitiii.  111.'  Kuidii^h  i>lij>icLin.  mi  doubt.  p)l  a  pvat  deal  of  liia  early  dininl 
kniittlnii;!'  friin  liis  a.-sfKii(liiin  with  a  patrun  orpree™tor.  as  we  have  wen  in 
thi'  ciL-.'  i-f  .\li-a.l,  who  inhi'ritiil  his  practice  from  Radcliffr.  Theaierijl 
fi-itiif  .'i'  ni.MliTn  KnEli~h  I'hnical  instruction,  the  hoxpilal  medical  school,  had 
it.-  li.viiiiiiiitt-  in  -udi  insiitutinn.-'  iis  CJuvV  Hu:<pi(ul  (1723t.  the  Edinburdi 
It.>-!>ii:i]  17:^;  .<>r<li>-  Mi-jthHiKpital  (Dublin.  175tiV  and  attained  a  definite 
staliL-  ;it  (h.-  l...n.i..n  H.^pital  Medical  Schiml  117851,  and  at  St.  Bartholo- 
mi'w"-  iiii.l.T  Alfrn.'fhy  :17',1<1'.  Private  instniciion.  such  aa  that  of  SnicUi? 
inciliJti-iric-.Cull.'nin  uitcninl  meilicine..  Black  in  ehemi«:try.  or  the  Hunters  in 
amii-.iiiy.  -iiri-iTy.  ami  iib>ii'trics.  wss  the  fcsitiire  of  the  )>eriod.  The  prival.' 
in>'<lii':il  '•i'Ikh.I  iif  .-^ir  William  Bliiard  and  Muclaurin  became,  it)  17Sd.  tin' 
Lini.l..n  H.-(utal  Moiiical  .-VluKil.  (In  June  U.  1710.  the  School  of  Phv:iif  in 
Triiiiiy  ('oII.'k''.  Dublin,  wa.-'  fmiiidiil  by  n  priint  for  a  eht^iical  labomb>n'  »n<l 
unat.iiiiic  thi'iitcr.  :ind  on  Feliruary  2*2.  1711.  Thomas  Mohtieux  was  chosm 
pn.fi— 'IT  111  plivi-ic.  Tiw  se<i[n-  of  this  school  wai!  further  enlarged  by  the  act- 
III  17Vi  an>l  WNt.  an.),  in  IS'lTi  it  acqiiintl  a  new  set  of  buildings,  wliich  niwli' 
till'  M'.irin-  of  (imvi'!'  ami  Stokes  possiWf.  iMvate  instruction  in  midwifm' 
was  tir<t  aiv.-n  by  t;n'«£oin'.  Sr..  in  Pari,*  in  1720.  but.  in  17»7,  thei*  was  a 
M-hiHil  for  niiilwives  at  the  M:ili'riiil£  utulcr  Buudeloeque.  Obstetric  instnw 
li.'ii  w:t'  fir*i  civpii  at  Strawburnr  in  1T2S.  followed  by  a  school  for  midwivi" 
in  17:17.  -.mvI  ;it  Vit-nna  in  174S.  The  first  Clerman  in.'ititution  for  the  instnir- 
liiiii  .•!'  ii>:tli'  i>l>-(>'triciiLn-^  wns  founded  under  Kihicrer  at  Oottiniien  in  1751,  to 
U-  fi.ll..\i.r)  liv  >chi>i>l<  fur  niiilwi\-cs  and  obstetricians  at  Berlin  (17511.  ai 
Tul.iiiu.^n  I7."iii-.  at  li.Tni'.  undiT  Vcm-I  il7.'^21.  at  Caseel  about  17fiO,  at  Jciu 
17^*  .  ;ii  Marliiirir  1 171MI  .  and  at  Wiiriburp  under  von  Siebold  (177S-9!>i. 
In  l:.liiil.iiri:li.  iri-ini.ti,m  fi.r  niidwivis  was  given  hv  Joseph  Gibson  in  ITSli. 
in  KtitilanJ  hv  .I..|iti  Miuilinv  il724>.  and  Itich.irxi  Manninichain  (1736).  in 
Dublin  hy  Hartliulmnow  M..:i-v  il74Cii  and.  his  successor.  Sir  Fii'ldinn  OuH 
il7-Vi  .  Sln>-ii''-  private  lyin^-in  Imspiial  at  Dublin,  opened  March  1.1.  1745. 
wa^  lh<'  fir-.!  in>tituiiiin  nf  Itie  kiml  in  the  l~nit«l  Kinfrdom.  Id  1751.  Mo»e. 
n  Mirt^iMiii  and  i>l>sletrii'ian  of  phi  Lint  hro|iic  turn,  bi'fctn  the  construction  of  the 
Hiiliinda  Hii-i'ital.  Dublin,  whieh  wsis  o|HiU'd  on  Dcci-mber  8,  1757.  Chaiff 
nf  niiduit'.rv  win'  istahlUhcd  at  Edinbunth  <173»),  at  Dublin  (17431.  and  at 
(ila-U'iw  isl.".',  TliiBiiii-hLvinB-in  Hospital  was  founded  in  1749,  theCitv 
of  London  l.viiiK-in  Ihwpiial  in  17."rfl.  the  Queen  Charlotte  Hiwpital  in  I'U 
and  an  olLti-inc  {lolvi'linii-  wa-.  oiH'nMl  al  Month  Hospital  (Dublin)  bv  FWn- 
in  I7ii:t  In  llalv.  si-Ihh.I-  for  iiiidwiv.-s  w.tc  o[M'neil  al  Piiilmont  1172S1. 
['iidii:i  17>il>'.  anil  Ttonii-  !l7M'.l.  Biiisidi-  instruction  in  pediatrics  was  in- 
triHlnn-.!  bv  Itosinstiin  <St.H'kliiilnkl  in  17l'<n  (.lacobil.  In  1795  Triinuusiioifi 
t■Ma^lli^h.■d  !i  {'li.'iiiiii'-PlianiKK'i'mieal  Institute  at  Erfuri,  whieh  raLsnl 
phartii:ii'v  lo  tin'  diuniiv  of  a  -i-icnci<.  Hediulhislorynas  taught  at  the  Paris 
Facultv  "hv  tiouliii  rir!i.v-!t<i>  and  Cabanis  il71BMSlW>.  but  the  ehair  was 
iiliiilislii'd  11)1  ii>  isl*^.  when  it  was  aeain  (H-cupioi  bv  Moreau  de  la  Sarthe 
(lsis--i-J". 

'  '  's  wcrn  built  in  Ihe  I'lchleenlh  century,  but.  in  respect 
.niylra'ion,  tlioc  in-titii1ions  sink  to  Ihc  lowest  levH 
f  nHilii-iin'.  'riic  prinniial  London  hospitals  were  the 
uv-s  (I72.M.  SI.  fliMTKi''-^  (17:W).  the  Undon  (17401. 
tid  the  Sni:dl-ii.)x  Hospital  i  I74ri1,  and  there  were  pro- 
k  (171111,  Salisbury  tlTHK.  Ciinibridiie  (17191.  BnstrJ 

Hahii;  .Janus,  .\uist..  IKIW.  iv,  26. 
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(1735).  WindBor  (1736),  Northampton  (1743),  Exeter  (1745),  Worcester  (1745), 
Newcastle  (1751),  Manchester  (1753),  Chester  (1755).  Leeds  (1767),  Stafford 
(1769),  Oxford  (1770),  Leicester  (1771),  Norwich  (1771),  Birmingham  (1778), 
Nottineham  (1782)  Canterbury  (1793),  and  Stafford  (1797).  In  Scotland 
hospit^  were  founded  at  Edinbur^  (Royal  Infiraiary.  1729)  (1736),  Aberdeen 
(1739),  Dumfrica  (1775),  Montrose  (1780),  Glasgow  (1794),  and  Dundee 
(1795);  in  Ireland,  at  Cork  (1720-22),  Limerick  (1759),  and  Belfast  (1797), 
while  the  earliest  of  the  Dublin  hoBpitals  were  the  Jcrvis  Street  (1726), 
Steevens'a  (1733),  Mercer's  (1734),  and  the  Meath  Hospital  (1756).  The 
Royal  Sea-Bathing  Infirmary  for  Scrofula,  a  new  departurr  in  the  treatment  of 
surgical  tuberculosis,  was  opened  at  Margate  in  1791,  Children's  hospitals 
were  founded  at  London  by  George  Armstrong  (1769),  and  at  Vienna  by  J.  J. 
Maatalier  and  L.  A.  Golis  (1787).  The  Charit(5  at  Berlin  (1710),  the  Albergo 
dei  poveri  at  Naples  (1751),  the  Allgemeines  KrankenhauB  at  Vienna  (1784), 
the  Necker  (1779),  Cochin  (1780),  Beaujon  (1785),  and  St.  Antoine  (1795)  at 
Paris  were  among  the  larger  hospitals  founded  on  the  continent.  To  Catherine 
II,  Moscow  owed  the  Catherine,  Pavlovski,  and  Golitzin  Hospitals,  an  insane 
asylum  and  a  foundling  asylum  (1764);  St.  Petersburg  the  Obukhovski  Hos- 
pital (1784).  a  Foundling  Hospital  (1770),  and  a  "Secret  Hospital"  for  venereal 
diseases  (1763),  the  linen  of  which  was  marked  "Discretion.*' 

In  178S,  Jacobu3-ReD€  Tenon  published  a  series  of  memoirs  on 
the  hospitals  of  Paris,'  containing  his  famous  description  of  the  old 
Hotel  Dieu,  which  was  at  that  time  a  veritable  hotbed  of  disease. 
There  were  some  1220  beds,  the  most  of  which  contained  from  four 
to  six  patients,  and  about  486  beds  for  single  patients.  The  lai^er 
halls  contained  over  800  patients  crowded  on  pallets,  or  often 
lying  about  miserably  on  heaps  of  straw,  which  was  in  vile  condi- 
tion. Acute  contagious  diseases  were  often  in  close  relation  to 
mild  cases,  vermin  and  filth  abounded,  and  the  ventilation  was 
often  so  abominable  that  the  attendants  and  inspectors  would  not 
enter  in  the  morning  without  a  sponge  dipped  in  vinegar  held  to 
their  faces.  Septic  fevers  and  other  contagia  were  the  rule;  the 
average  mortality  was  about  20  per  cent.,  and  recovery  from  sur- 
gical operations  was,  in  the  nature  of  things,  a  rarity.  The  same 
thing  was  tnie  of  the  Allgemeines  Krankenkaus  of  Vienna,  the 
Moscow  Hospital,  and  many  other  institutions  of  size,  and  it  was 
not  until  John  Howard  had  made  his  exhaustive  studies  of  the  con- 
dition of  European  hospitals,  prisons  and  lazarettos  (1777-89),  and 
Tenon  had  published  his  report,  that  any  attempts  at  reforms  were 
made.  Baas  says  that,  in  Frankfurt  am  Main  and  other  cities, 
"even  physicians  declined  hospital  service  as  equivalent  to  a  sen- 
tence of  death."  Under  Louis  XVI  and  Joseph  II,  reforms  were 
Bnally  made  in  Paris  and  Vienna,  with  a  very  creditable  and  sig- 
nificant reduction  of  mortality.  One  result  of  Tenon's  report  was 
the  foundation  of  the  present  Hdpilal  des  enfarUs  maJades,  at  the 
time,  the  largest  children's  hospital  in  Europe.  When  the  Czar 
Paul  came  to  the  throne,  he  was  so  horrified  with  the  condition  of 
the  Moscow  Hospital  that  he  ordered  its  reconstruction  in  1797, 

<  Tenon:  M£moires  Bur  les  hApitaux  de  Paris,  Paris,  1788. 
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with  the  result  that  the  new  ^loecow  Hospital,  with  accommoda- 
tions for  1280  patients,  was  completed  in  1802.  But  hoepitak 
remained  notorious  for  unoleanliness  and  general  clanger  to  life 
well  into  the  nineteenth  century',  and  many  peisons  alive  to-day 
can  recall  the  horror  in  which  they  were  held.  The  real  angd  of 
purity  and  cleanliness  was  Florence  Nightingale,  and  there  was 
no  such  thing  as  surgical  cleanliness  before  the  time  of  Lister. 

Bad  as  was  the  management  of  hospitals,  the  treatment  of  tlie 
insane  was  oven  worse.  They  were  either  chained  or  caged  when 
housed,  or,  if  harmlcaa,  were  allowed  to  run  at  large,  the  Tom  o' 
Bedlams  of  England  or  the  wizards  and  warlocks  of  Scotland 
(I>ochiel  in  Campbell's  poem).  The  earliest  insane  asylums  in  the 
northern  countries  were  St.  Luke's  in  Ixindon  (1751),  the  Quaker 
Asylum  near  York  (1792),  and  the  Narrenlhurm,  or  "Lunatics' 
Tower"  (1784),  one  of  the  show  places  of  old  Vienna,  where,  as  in 
ancient  Bc<llam,  the  public  were  allowed  to  view  the  insane,  like 
animals  in  a  menagerie,  on  payment  of  a  small  fee.  The  latter 
institution  was  descrilx'd  by  Richard  Bright  in  1815  as  a  foDciful, 
four-storj-  edifice  having  the  external  appearance  of  a  lanie  round 
tow(?r,  Init,  on  the  inside,  consisting  of  a  hollow  circle  in  the  center 
of  which  a  quadrangular  building  arose,  joined  to  the  circle  by 
each  of  its  conuTS.  The  inclosed  structure  afforded  residence  for 
the  kcc|)or8  and  surgeons.  The  circular  part  contained  three  hun- 
dred piilicnts,  "wh(ise  condition,"  saj-s  Bright,  "is  far  from  being 
as  comfortable  as  in  many  of  the  establishments  for  the  insane 
wliifh  1  liave  visited. "'  It  was  not  closed  until  1853.  Monke- 
mriller's  rcscarchcK  <)n  Cicrnian  [wychiatrj'  in  the  eighteenth  cen- 
tury. I>iis('d  on  the  records  of  Hanoverian  asylums  at  Celle  and 
cbc where,-  confirm  what  Hoil  wrote  of  German  asylums  in  his 
"Hhaiisodies"  of  1803,  and  go  to  show  that  the  theoretic  part  of 
the  science  in  this  period  was  nebulous  philosophic  speculation, 
insanity  being  still  attributed  to  yellow  and  black  bile  or  to  heat 
in  the  doji  ila^s,  while  symptoms  like  exaggerated  self-esteem, 
j('alouR\',  envy,  slotli,  self-aljuse,  etc.,  were  regarded  as  causes. 
The  ca.-<cs  treated  were  all  of  the  dangerous,  unmanageable,  or 
suicidal  lyi)e,  and  no  hope  of  rccoverj'  was  held  out.  There  was 
an  extensive  exhibition  of  drugs  and  unconditional  lx>Iief  in  their 
diicacy.  .\  ciiso  thai  <lid  not  n-act  to  drugs  was  regarded  as  hope- 
less. Mclanelioliu  was  treated  by  (ii»inni  pills,  excited  states  by 
<'ani|)lior.  pruritus  l)y  diaphoresis,  and  a  mysterious  power  was 

'KriRhl:    Tnivcls     ,     ,     .     tlinninh  I>i«it  Himpiiry,  EdinburRh,   1818, 
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ascribed  to  belladonna:  if  it  failed,  everything  failed.  Other 
remedies  were  a  mixture  of  honey  and  vinegar,  a  decoction  of 
"Quadenwurzel,"  lai^  doses  of  lukewarm  water,  or,  if  this  failed, 
"that  panacea  of  psychiatry,  tartarus  tartarisatUB."  The  costly 
aqua  benedicta  Rolandi,  with  three  stout  mfBans  to  administer 
it,  a  mustard  plaster  on  the  head,  venesection  at  the  forehead  and 
both  thumbs,  clysters,  and  plasters  of  Spanish  fly,  were  other  re- 
sources. Barbarities  were  kept  in  the  background,  but  the  harsh 
methods  of  medieval  times  were  none  the  less  prevalent.  A  melan- 
cholic woman  was  treated  with  a  volley  of  oaths  and  a  douche  of 
cold  water  as  she  lay  in  bed.  If  purgatives  and  emetics  failed 
with  violent  patients,  they  came  in  for  many  hard  knocks,  with  a 
r^me  of  bolts  and  chains  to  inspire  fear.  A  sensitive,  self-con- 
scious patient  was  confined  in  a  cold,  damp,  gloomy,  mephitic 
cell,  fed  on  perpetual  hard  bread,  and  otherwise  treated  as  a 
criminal.  The  dift— soup,  warm  beer,  a  few  v^etables  and  salad 
—was  of  the  cheapest.  There  were  some  attempts  at  open-door 
treatment,  such  as  putting  the  patients  to  mind  geese,  sending 
them  to  the  mineral  baths  at  Meyenburg  and  Pyrmont,  or  sending 
them  as  harvest  hands  to  Holland  {HoUandgeherei).  Marriage 
was  also  recommended  as  a  cure. 

The  Quaker  retreat,  founded  by  William  Tuke  in  1794  at  York, 
England,  was  the  first  attempt  at  himiane  treatment  of  the  insane 
before  the  time  of  Pinel. 

In  EmiU  (1762),  Jean-Jacques  Rousseau  made  his  famous  protest  against 
the  disinclination  of  French  mothers  to  nuise  their  own  (children,  as  a  twurce 
of  weakness  to  the  nation.  At  this  timCj  the  rate  of  infantile  mortality  was 
appalling.  During  1771-77,  of  31,951  children  admitted  to  the  Paris  Found- 
ling Hospital,  25,476  (80  per  cent.)  died  before  comjilPting  the  firet  yi'ar,  as 
against  7601  out  of  15,104  during  1820-22.  At  the  Dublin  Foundling  Asylum, 
during  1775-96,  only  45  survived  out  of  10,272  (99,6  per  cent,  mortality). 
Sir  Hana  Sloane  statpd  that  the  ratio  of  mortality  of  dry-nursed  to  breast-fed 
infants  was  as  three  to  one,  and,  in  the  early  nineteenth  ccntiiry,  Marshall 
HaU  said  that  seven  in  ten  dry-nursed  children  died.  At  the  British  Lying-in 
Hospital  compulsory  feeding  at  the  mother's  breast  lowered  the  mortidity 


60  per  cent.  The  hired  wet-nurse  had  her  palmiest  period  at  the  end  of  the 
eighteenth  century,  usually  getting  25  guineas  a  year  or  10  a  quarter,  and  in 
order  to  make  money  in  this  way,  young  unmarried  women  deliberately  had 
illegitimate  children  who  were  destined  to  die  through  baby-farming  or  m  the 
foundling  hospitals.  In  England  the  wet-nurse  became  a  tyrant  in  the  house- 
hold untd  she  was  put  out  of  business  by  the  nursing  bottle.  In  France,  the 
evil  grew  apace  and  added  to  the  depopulation  caused  by  the  Ii«volution  and 
the  Napoleonic  wars.  The  earliest  Buljstitute  for  mother's  milk  was  water- 
pap,  made  of  boiled  bread  or  baked  flour  moistened.  To  this  panada,  Lisbon 
sugar  was  sometimes  added.  Then  followed  Freneh  bread,  Uxbridgc  rolls, 
turtle-doves,  and  small  beer.  With  clear  insight,  Michael  Underwood  (1784) 
recommended  boiled  cow's  milk  diluted  with  bartey-wat«r,  and  added  rice, 
tapioca,  and  semolina  to  the  semi-solid  foods.  He  curtailed  the  period  of 
suckling  to  a  twelvemonth,  introduced  Mrs.  Relf's  nipple-shield,  and  suggested 
a  special  diet  for  infants  in  sickness  and  fever.  Thus  artificial  infant  feeding 
had  its  origin  in  the  eighteenth  century.  In  the  early  nineteenth  century,  the 
term  of  weaning  was  leas  than  a  year,  but  the  attempt  to  regulate  it  was  given 
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Up  in  favor  of  subsequeDt  mixed  Teeding.  Oatmeal,  cowslip  tea,  boiled  barin 
oi  star-or-anise  io  milk  and  German  beer-aoup  came  into  vogue,  to  be  fol- 
low^ by  sago-milk,  arrowroot,  "topa  and  bottoma"  (tiny  baked  and  brownoi 
bits  of  dougn),  isin^asa  and  jellies.  "Liebig'a  Food"  (malted  milk)  and  fiour 
came  in  in  1867.  The  original  sucking-bottle  was  a  cow'h  horn,  already  kDomi 
in  1783,  and  highly  recommended  by  Heberden.  This  was  followed  by  the 
'  glaea  bottle,  the  pap-boat,  and  the  pap-spoon.  The  nipple  was  made  succes- 
aively  of  parchment  and  leather,  aponge,  hciter'a  teate  kept  in  spirit,  wood 
and  india-rubber.  M.  Darbo'a  biberon  came  in  with  the  Paris  Expodtion 
(1867),  and,  in  1869,  C.  H.  F.  Kouth  introduced  a  simpler  form,  which  under* 
went  the  usual  improvements.' 

Outbreaks  of  epidemic  diseases  were  more  scattered  and  isolated  than  in 
former  centuries.  Malarial  fever,  influenza,  and  acarlatina  were  often  pan- 
demic; smallpox,  diphtheria,  and  whooping-cough  were  widely  diffused,  but 
plague,  syphilis,  ergotism  were  far  less  mahgnont,  and  with  the  return  of 
Halley's  comet  in  1758,  people  be^an  to  get  rid  of  various  superatitious  theories 
in  regard  to  the  origin  of  epidemic  diaeascs.  During  1702--05,  southern  Italy 
was  visited  by  a  senes  of  earthquakes  (described  by  Baglivi)  which  destroyedl 
some  20,000  lives,  and  the  winter  of  the  year  1708-09  was  beset  with  such  in — 
t^nse  cold  that  even  Venice  was  icebound.  Lancisi  said  that  this  winter  wa^ 
as  fatal  to  life  aa  the  pest,  aitd  the  general  destruction  of  vegetation  and  conse — 
quent  shortening  of  the  food-supply  brought  on  famine,  diseases  of  cattle,  ancS. 
ergotism.     Inundations  and  fluctuations  of  heat  and  cold  were  followed  hy 

3iidemicfl  of  malarial  and  typhus  fevers  in  the  first  quarter  of  the  century,  an(3. 
uring  172O--50  these  gave  place  to  diphtheria  and  the  exanthemata.     AC: 
the  banning  of  the  century  the  principal  focus  of  the  plague  was  in  Turkev' 
and  the  Danube  region;  by  1703,  it  was  devastating  the  Ukraine,  whence. 
through  the  war  of  Charles  XII  with  Russia,  it  gradually  spread  to  the  Baltics 
Sea  and  the  Scandinavian  countries.    Danzig  sustained  a  mortality  of  32,599 
from  January  5  to  December  7,  1709,  and  Prussia  and  Lithuania  loet  2S3,733E 
during  1709-10.    The  epidemic  suddenly  disappeared  after  a  hurricane  whicts 
swept  over  all  Europe  on  February  27,  1714;  but  it  was  again  introduced,  this 
time  in  the  south  of  France,  devastating  Provence  during  1720-22,     It  was 
again  prevalent  along  the  Danube  and  in  the  Ukraine  (1734),  and,  in  1743,  cont 
Messina  (Sicily)  30,000  lives.    The  most  severe  epidemic  was  that  at  Moeeon- 
in  1770-71,  in  which  the  total  mortality  was  52,000  out  of  a  population  of 
230,000.     This  epidemic  was  checked  through  the  prophylactic  measures  of 
Orraus,  but  matters  were  further  complicated  by  the  outbreak  of  a  revolution. 
In  England,  Richard  Mead's  Discourse  on  the  plague  (1720)  effected  the 
humane  sanitary  reform  of  isolating  plague  patients  outside  the  eity  limit*, 
instead  of  incarcerating  them  in  their  own  houses.    Typhus  or  camp  fever  was, 
of  course,  especially  prevalent  during  all  the  wars  of  the  century,  in  par- 
ticular the  long  contest  between   Frederick  the  Great  and  Maria  TTieresa 
(1740-48),   the  Seven  Years'   War   (1756-63),   and   the  French   Revolution 
(1789-99),  with  the  events  preceding  it.     One  Prussian  outbreak  of  typhus 
(1767)  was  described  by  the  statistician  SOsamilch,  who  was  one  of  Frederick's 
army  chaplains.     Typhus  was  particularly  fatal  at  Prague  (1742),  around 
Mainz  (1760),  and,  as  "famine  fever,"  in  Ireland  (1740),  where  a  failure  of 
the  potato  crop  cost  80,000  livei'.  in  Saxonjf  (1778),  and  Italy  (1783).    Malari»l 
fever  and  dysentery  also  played  havoc  in  camra  and  were  clearly  defined 
and  dLstinguished  in  (he  careful  observations  of  Pringle.    In  1774,  on  recom- 
mendation  of  John   Howard,   Alexander  Popham   (1729-1810),   M.   P.   tor 
Taunton,  introduced  his  celebrated  bill  for  the  prevention  of  the  gaol  dis- 
temper, an  admirable  bit  of  sanitarj-  legislation,  the  provisions  of  which  were, 
however,  largely  evaded.    Typhus  and  typhoid  fevers  were,  of  course,  confused, 
and  were  v.iriously  termed  "putrid."  "gastric,"  or  "nervous."     Baglivi  de- 
scribed typhoid  as  "mesenteric  fever";  Huxham.  during  the  Plymouth  epi- 
demic of   1737,   clearly  distinguished  between   "putrid"   IJrbru  pufrida)  or 
typhus,   and   "slow  nervous  fever"   (febris  nerroea  lenia)  or  typhoid  fever. 


sdbvGoogIc 


THE   EIGHTEENTH   CENTURY  421 

c  of  typhoid  fever  at  Gottingen  in  1757-63,  a  care- 
was  published,  in  1762,  by  Johann  Geors  Roederer, 
professor  at  the  Gottingen  clinic,  and  his  aseiMant  ^\  agler,  who  maiie  autopsies 
of  the  caees.'  The  intestinal  lesions  were  carefully  noted,  but  the  authors 
regarded  the  disease  bb  identical  with  intermittent  fever  and  dysentery.  Per- 
haps for  this  very  reason  the  unique  moni^aph  wa.s  soon  forgotten,  although 
Cotupio  is  said  to  have  made  similar  postmortem  observations  in  Italy.  Tlio 
old  theory  of  epidemic  constitutions  wbe  still  in  the  ascendant,  sjid  StoU  of 
Vienna  thought  that  the  diseaBee  of  "biUous"  type,  which  had  been  prevdent 
since  1760,  began  to  take  on  a  "putrid"  character  about  1779-82,  a  view  which 
won  much  consideration  in  Germany  and  Italy.  Stoll  regarded  nearly  all 
fevers  and  inflammatory  diseases  as  "gastro-bilious,"  with  emetics  as  the 
standard  remedy.  HatarUl  fever  was  spread  by  inundations,  pollution  of 
streams,  and  the  unBonitary  condition  of  streets  and  sewers.  The  Italian 
epidemic  of  1715  was  described  by  Lancisi  and  BagUvi.  Dysentery  was 
widely  prevalent  on  the  continent  throughout  the  ccnturVjand  a  classic  de- 
scription of  the  Swiss  epidemic  in  the  cantons  of  Bern  and  TTiurgau  was  pub- 
hshed  by  Zimmermann  in  1762.  Scarlatina  was  common,  and,  from  1776  on, 
spread  over  both  hemispheres.  The  monograph  of  Plenciz  (1762)  ascribes  the 
disease  to  a  amlagium  animatiim.  It  was  stul  confused  with  measles,  which 
also  caused  a  high  mortality  in  the  french  and  German  cities  and  in  Brazil 
(1749).  Experimental  inoculations  of  measles  were  made  by  Francis  Home  in 
1759.  There  were  several  pandemics  of  influenza  in  l)oth  the  old  worlii  and 
the  new.  Lancisi  descrilied  the  influenza  epidemic  of  1709-10.  In  1712, 
epidemics  occurred  at  Tubingen  (Schlafhrankeil)  and  at  Turin,  which,  as  de- 
scribed by  Camerarius  and  Guidetti,  were  probably  identical  with  the  en- 
cephalitis lethargies,  described  at  Vienna  by  von  Economo  in  1917.  A  similar 
outbreak  occurred  at  Tlibingen  in  1729.  A  Swedish  epidemic  of  1757-8, 
with  the  same  symptoms,  was  attributed  by  Rothmann,  a  pupil  of  Linnaius, 
to  radish  seeds  in  threshed  grain,  and  called  Raphania.  The  first  case  of 
botulism  was  described  in  Germany  in  1755  (Crookshank').  Diphtheria, 
yellow  fever,  whooping-cough,  and  epidemic  pneumonia  were  wide-spread: 
croup  and  erysipelas  were  occasionally  epidemic.  The  (*rm  "yellow  fever' 
was  first  employed  by  Griffith  Hughes  in  his  "Natimd  History  of  Barbadoes" 
(1750).  Puerperal  fever  was  often  confused  with  "miliary"  or  sweating  fever 
(Schveistfriesfl).  Smallpox  was  so  common  everywhere  that  it  was  taken  for 
granted  and  only  the  heavier  epidemics  were  recorded,  e.  g.,  in  Pari."  (1719), 
Sweden  (1749-6.5),  Vienna  (1763,  1767),  Tuscany  (1764),  and  London  (1766, 
1770).  It  was  especially  destructive  in  the  East  Indies  (1770-71),  and  among 
the  Indians  of  the  new  world  (Haeser).  The  great  success  of  Jennerian  vac- 
cination has  obscured  the  early  history  of  the  other  preventive  measure  which 
it  eventually  displaced,  viz.,  inoculation  of  human  virus  or  variolation.  Dr. 
Arnold  C.  Klebs.  in  his  biteresting  study  of  variolation,'  divides  i(H  history 
into  an  introductory  period  (1713-21),  a  period  of  stagnation  (1727-46).  a 
second  revival  (1746-64),  and  a  scientific  and  experimental  period  (1764-98). 
The  practice  was  introduced  into  Europe  by  Emanuel  Timoni  and  Pilarini, 
who  published  accounts  of  it  in  1713  and  1716  respectively.  Timoni's  daughter 
was  moculated  in  1717.  and  the  inoculation  of  the  children  of  Lady  Wortley 
Montagu  followed  (1718-21).  In  the  latter  year,  Boylston  began  to  inoculate 
in  Boston,  Massachusetts,  and,  by  1752,  had  2124  inoculations,  with  30 
deaths,  while  in  Charleston,  South  Carolina,  Kirkpatrick  had  inoculated  be- 
tween 800  and  1000  in  1743,  with  only  8  deaths.  Attenuation  of  the  vims 
was  attempted  by  pa.'wing  it  through  several  human  subjects  (Kirkpatrick'B 
arm-to-arm  method),  by  dilution  with  water,  or  by  choosing  the  virus  at  the 
crude  or  unripe  stage.  By  1728  there  had  been  897  inoculations  in  Endand 
and  Scotland,  with  17  deaths.    In  1760,  Robert  and  Daniel  Sutton  introduced 

'  These  findings  were  challenged  by  Murchison. 

'F.  G.  Crookshank:    Proc.  Roy.  Soc.  Med.,  Lond,,  1919,  Sect.  Hist. 
Med.,  11-15. 

*  A.  C.  Klebs:  Die  Variolation  im  acbtzehnten  Jahrhundert,  Giessen,  1914. 
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iniK^ulatian  by  puncturp,  with  dietetic  preparation^  and  had  aoine  30,000 
cases,  with  alxiut  4  per  cent,  mortality,  while  in  Pans,  Angelo  Gatti,  <A  PIm. 
was  given  permission  to  inoculate  by  the  scientific  method  orpreparatory  treat- 
ment and  jiuQcture  inoculations  in  1769.  Gatti  maintained  that  smsllpoi  ia 
caused  b)[  the  introduction  of  a  Uving  specific  virus,  capable  of  reproaudng 
itself.  Prior  to  this,  the  great  danger  of  inoculation  had  been  the  large  aiDOant 
of  virus  used  and  the  extensive  aorw,  which  tended  to  make  the  eubjeet  a 
veritable  smallpox  carrier.  The  succe»  of  the  Sutt«ns  and  GatU  was  audi 
that  in  1768,  at  the  instance  of  Voltaire,  Catherine  of  Russia  perrnitted  her- 
self and  the  Grand  Duke  Paul  to  be  inoculated  by  Dimsdale,  and,  in  the  aamr 
year.  Ingco  Houhz  inoculated  three  of  the  imperial  family  of  Austria  aftir 

Ereliminary  experiments  upon  200  children  of  the  VicnncBe  suburbe.  In  1770. 
Icorfcc  Motherby  was  inoculating  at  Konigsberg,  but,  by  1774,  Benjamin 
Jesty  had  performed  his  first  vaccination.  The  subseauent  success  of  Jenoer's 
experinientfi  soon  swept  inoculation  from  the  field,  although  it  had  well-ni^ 
attained  the  status  of  a  modem  preventive  injection.  The  buccceb  of  vaccina- 
tion was  due  to  its  relative  harmlcaaness,  there  being  little  mortality  and  no 
possibility  of  convection  of  the  disease  by  the  vaccinated  person.  In  En^and, 
variolation  was  declared  a  felony  by  Act  of  Parliament  in  1S40. 

The  leaders  in  the  literature  of  American  medicine  in  the 
colonial  and  revolutionary  period  have  already  been  referred  to, 
and,  until  after  the  Revolution,  there  was  little  advance  upon  the 
seventeenth  century. 

Before  1800  there  were  five  good  medical  schools  established,  viz.,  those 
of  the  University  of  Pennsylvania  (1765),  King's  College,  New  York  (1767), 
which,  in  1792,  became  the  Mc<iicai  Faculty  of  Columbia  College,  Harvard 
University  (1782),  the  College  of  Philadelphia  (1790),  and  the  Medical  ^hool 
of  Dartmouth  College  (1798).  In  1720,  a  diploma  conveying  an  honorarj 
medical  degree  was  conferred  upon  Daniel  Turner,  at  Yale  College.  TTie  first 
American  to  gra<luate  in  medicine  abroad  was  John  Moultrie,  of  South  Carolina 
(1749).  Tin-  first  meiiical  diploma  to  be  awarded  after  a  course  of  study  in 
America  was  that  given  to  John  Archer  at  the  University  of  Pennsylvania  in 
1768.  It  is  n<iw  in  the  Library  of  the  Medical  and  Chirurgical  Faculty  of 
Maryland.  There  were  63  American  medical  graduates  at  Edinburgh  duiinit 
17.58-88  (l'a<rkard>).  Medical  societies  were  organized  in  Boston  (1735-tl). 
New  York  City  (1749) ;  Phikdeltthia  (1765-81),  again  in  New  York  City  (about 


rhiw-tis  Meilieal  Society  (1781),  the  College  of  Physicians  of  Philadelphia 
(17S7),  and  the  Medi<'al  and  Chirurgical  Faculty  of  Maryland  (1789,  in- 
corjiortilod  1799),  arc  remarkable  for  solid  jjertormance  as  well  as  for  ancient 
lineage  and  cimtinuoua  descent.  The  societies  of  New  Jersey  (1766"),  Masaa- 
chuselts  (1700).  ami  the  College  of  Physicians  of  Philadelphia  (1793)  issued 
Iran^iictions  and,  in  1788,  the  Medical  So<iety  of  New  Haven  County,  Con- 
n(>eticut  (instituttnl  1784),  publislied  a  thin  little  volume  of  Cokcs  and  Obatr- 
ralioiiH  cimtaininK,  among  other  good  papers,  Hezekiah  Beardsley's  "Case 
of  a  seirrhus  in  the  i)ylorus  of  an  infant."  The  first  medical  periodicals  of  the 
l>eriiHl  were  the  Alcilifal  Hrpmitorg  of  New  York  (1797-1824),  edited  by 
.Samuel  L.  Milchtll,  Elihu  H.  Kmith,  and  Eilw:iril  Miller,  a  single  number  of 
a,  translation  of  the  Journal  ilr  mMirinr  tnilitnirr  cif  Paris  (1790),  and  John 
Rc-lman  Cox.-'s  PhilaMphin  Meiliml  M<i^,-vm  (18W).     These  had  all  been 

'  P:ick.ird:  History  of  Medicine  in  the  United  States,  Philadelphia,  1901. 
pp.  1.%;  lOO-lfil. 

'  The  transactions  of  the  Medical  Society  of  New  Jersey  for  1766-1S59 
remained  in  MS.  until  1875,  when  they  were  printed  in  one  volume. 
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preceded  bjr  the  Mercario  volante  (October  17,  1772),  the  earlieat  Mexican 
medical  periodical,  edit«d  by  Josef  Ignacio  Bartolc^chi.  The  Memoirs  of  the 
American  Academy  of  Arta  and  Sciences  were  bef^n  in  Boston  in  1785.  The 
hospitBiB  of  the  early  period  were  the  Pennaylvania  Hospital  of  Philadelphia, 

organized  in  1751,  and  opened  in  a  permanent  building  in  December,  1766. 
the  Philadelphia  Diflpenaary  (1786),  the  New  York  Efopensary  (oi^nizea 
1791),  incorporated  1795,  and  the  New  York  Hospital,  which  was  begun  in 
1773,  destroyed  by  fire  in  1775,  and  not  rebuilt  until  1791.  The  origina]  of 
Bellevue  Hospital'  was  a  large  room  for  patients  in  the  Public  Wonchouse 
of  New  York  City  (erected  in  1736).  Dr.  John  Van  Buren  was  the  first  med- 
ical officer,  at  £100  a  year.  A  new  building  was  put  up  on  the  present  ale  of 
Bellevue  in  1796,  and  here  a  new  almshouse  and  hospital  was  opened  on  April 
28,  1816.  A  fever  hospital  was  added  in  1825  a  new  winfc  in  1855,  and  the 
first  ambulance  service  in  the  world  was  established  here  in  1S69.  The  first 
lying-in  hospital  was  Shippen's  private  institution  of  1762,  and  the  first  insane 
hospital,  the  Eastern  Lunatic  Asylum  at  Williamsburgh,  Virginia,  which  was 
chartered  in  1772  and  opened  in  1773.  The  first  American  botanic  garden 
was  established  by  John  Bartram  at  Philadelphia  in  1 728,  and  the  first  museum 
of  natural  history  at  Charleston,  S.  C,  in  1773.  Medical  libraries  were  founded 
in  the  Pennsylvania  Hospital  (1762),  the  New  York  Hospital  (1776),  and  the 
College  of  Physicians  of  Philadelphia  (1788),  the  latter  being  now  one  of  the 
finest  in  the  country.  The  favorite  text-books  of  the  period  were  AlbinuB, 
Cowper,  Cheselden,  Monro,  and  Winslow  in  anatomy,  Bailer's  First  Lines  of 
Physiology,  Bocrhaave  and  van  Swieten  on  internal  medicine,  Heisler's  ' 
surgery,  Smellie's  midwifery,  and,  of  course,  Sydenham,  Huxham,  Pott,  and 
other  well-known  authors.  There  was  strong  prejudice  against  dissecting, 
and  material  was  usually  obtained  by  body-snatching.  There  was  little 
study  of  [ihysioloey  or  pathoii^^y,  but  surgery  was  ably  taurfit  by  such  men 
as  John  Jones,  William  Shippon,  Jr.,  Thomas  Bond,  John  Warren,  Richard 
Bayley,  and  Wrieht  Post.  Obstetric  cases  were  usually  handled  by  midwives, 
and  the  first  male  ol>Btetricians  were  pupils  of  Smelfie  and  William  Hunter. 
William  Shippcn,  Jr.,  first  lectured  on  the  subject  in  Philadelphia  in  1762. 
There  were  a  few  strolling  dentists  and  oculists  here  and  there,  out,  with  the 
exception  of  Perkins's  tractors,  we  hear  little  of  quackery  in  the  colonial 
period,  for  the  sim|j|e  reason  that  no  very  rich  hanrest  was  held  out  t«  its 
practitioners.  Witch-doctoring,  in  the  sense  of  averting  malign  influence, 
was,  however,  still  common  among  the  Germans  of  southeastern  Pennsylvania, 
It  is  said  that  the  emense  account  of  General  Washington  for  October,  1797, 
shows  that  he  paid  his  employee,  Christopher,  S25  for  a  visit  to  a  German 
hex-  and  herb-aoctor  at  Lebanon,  Pa.,  to  secure  treatment  for  hydrophobia, 
which  probablv  consisted  of  an  infusion  of  red  chickweed  or  pimpernel.'  The 
Lojig  Hidden  Friend  of  George  Hohman  (1819),  a  German  redemptioner  who 
came  over  in  1799,  is  the  authoritative  compilation  of  the  folklore  of  hex- 
doctoring.  It  is  made  up  of  herbal  remedies,  acrostic  charms,  and  pious 
invocations,  like  those  in  Aetius  and  Alexander  Trallianus,  Acts  to  regulate 
the  practice  of  medicine  and  surgery  were  passed  in  New  York  City  (1760) 
and  New  Jersey  (1772),  a  special  ordinance  for  midwives  in  New  York  City 
(1716),  quarantine  acts  in  Pennsylvania  (1700),  Massachusetts  (1701), 
Virginia  (1722),  New  York  (1758),  and  other  States,  and  a  general  quaran- 
tine act  by  Congress  on  February  23,  1799.  The  earlieat  Canadian  medical 
laws  were  the  "Quebec  Ordinance"  of  1788,  "To  Prevent  Persons  practisinB 
Physic  and  Surgery"  in  Lower  Canada;  and  the  Newark  (Upper  Canada) 
"Act  to  Regulate  the  Practice  of  Physic  and  Surgery"  (1795),  which  was 
variously  modified  as  time  went  on. 

■  "BeUevue:  A  Short  History  of  Bellevue  Hospital,"  New  York,  1915, 
'  BurdickL  Dietet.  &  Hyg.  Gaz.,  N.  Y.,  1912,  jotviii,  423-426.    See,  also, 
J.  N.  Bertolet:  Phila.  Month.  Med.  Jour.,  1899,  i,  730-732. 
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In  the  evolution  of  modern  medicine,  aa  in  the  development  of 
pure  science  of  which  it  was  a  part,  three  factors  seem  of  especial 
moment.  First  of  all,  the  great  industrial  or  social-democratie 
movement  of  civilized  mankind,  which,  foUowing  close  upon  the 
political  revolutions  in  America  and  France,  intensified  the  feeling 
for  intellectual  and  moral  hberty  and  upheld  the  new  idea  of  the 
dij^ty  and  importance  of  all  kinds  of  human  labor,  as  exemplified 
in  Napoleon's  famous  device:  "The  tools  to  those  who  can  handle 
them"  (La  carrib-e  ouverte  aux  talens).  Some  immediate  corol- 
laries of  this  proposition  were  the  removal  of  the  civil  disabilities 
oppressing  the  Jews,  and  the  opening  out  to  talented  womankind 
of  m'cupations  and  modes  of  thought  which  had  hitherto  been 
closed  to  them.  Second,  the  publication  of  such  works  as  Helm- 
holtz's  Conservation  of  Energy  (1847)  and  Darwin's  Origin  ef 
Species  (1859)  did  away  forever  with  many  of  the  silly  anthro- 
pomorphisms and  appeals  to  human  conceit  which  have  alwaj's 
hampered  the  true  advancement  of  medicine  in  the  past.  Third, 
a.s  an  inevitable  consequence,  physics,  chemistry,  and  biology  came 
to  be  stu<lie(i  as  oltjective  lalxjiutorj'  sciences,  dissociated  from  the 
\ia\ial  subjective  human  prepossessions.  Hardly  any  one  to-day 
doubts  the  theorem  sustained  by  Emile  Littr6  that  the  real  ad- 
\-ancemcnt  of  bioloEi<"il  and  medical  science  has  nothing  to  do  with 
theological  ciogmsi  or  metaphysical  speculation,  but  simply  depends 
upon  collateral  improvements  in  physical  and  chemical  procedure. 
Medicine  owes  nnwh  to  the  great  mathematicians  and  physicists 
"f  the  scveiitecntli  and  eighteenth  centuries,  who  developed  the 
thciiry  nf  vision  and  almost  the  whole  phj'siology  of  respiration. 
In  the  iiin<'tecnth  century,  tlio  extension  of  the  three  fundamental 
branches  of  |»urc  science  has  not  been  surpassed  in  variety  by  the 
work  of  any  preceding  age. 

Of  mocirrn  matlH'mulicians,  we  need  onlv  mcntiim  the  names  of  Eulcr, 
f;aii:=s,  liii'iLiiina.  .liirobi,  Abel,  W.'irrslrass,  Oavlcv,  Svlvrstfr;  of  phvsicist^ 
^niiii;, Carn..t.  l"..iiri<r.  Kinrlihoff.  Chiurfus.  Hcliiilii.ltz.  Ohm,  Maxwell.  Lord 
KHvm,  BoltZHirinii,  (iihits,  J.  J.  Tlionison,  tlilbxin,  Tcsln.  .\rrhemiis;  of  ehem- 
isls.  Dallcm.  DiiniaH.  flicviriiil,  I)er7.i'liiis,  Li<'bi|[,  Wfihler.  tterthollel,  Mi^ndel- 
fjiff.  Ostwulii,  vant  Iloff,  Itamsay,  Itullii-rfonl,  ami  Die  Curicti. 

The  plivsical  prinripli-  o!  C'oiiscrvaticin  of  l-jirrjiv  was  (ipimmstrated  by 
I!i.iHTl  MavcT  (ii  iilivsii-iiin  of  K.'ilbr.mnl  aii.l  -lanics  Pn\-eot  Joule  in  1S42, 
and  apj.Iifd'  tr.  {],<■  «ln)le  fielii  r.f  cliemislry  ]ind  [iliynies  by  Hclniholtz  in  1847. 
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"ITie  principle  of  Digsipation  of  Energy  was  first  stated  by  Sadi  Camot  io  1824, 
developed  by  Clausius  (18S0)  and  Lord  Kelvin  (1S52),  and  applied  Uiallphysi' 
cal  and  chemical  phenomena  by  the  Yale  professor,  Willard  Gibbs,  in  1872-78. 
The  generalization  of  Gibbs  ia  now  eeen  to  be  so  complete  and  far-reaching  as 
to  make  engineering,  gcolc^,  biology,  medicine,  and  every  other  phaee  of 
science  that  deals  with  states  of  substance,  a  branch  of  chemistry.  The  im- 
mediate consequence  of  the  same  generalization  was  the  development  of  the 
new  science  of  phj'sicaJ  chemistry  by  Oatwald.  Le  Chatellier,  van't  Hoff, 
Roozeboom,  and  the  ebemista  of  the  Dutch  school.  In  physical  or  thermody- 
namic chemistry,  all  changee  of  substance  are  treated  as  rigid  consequences  of 
the  lav/if  of  dynamics. 

In  )8t59,  KirchhofT  and  Bunsen  devised  spectrum  analysis.  Faraday 
(1821-54}  and  Maxwell  (1865)  worked  out  the  whole  theory  of  electricity  and 
electromagnelism,  upon  which  followed  such  practical  consequences  as  electric 
lighting,  heating,  and  motor  power,  telephomc  communication,  and  the  reali- 
zation of  wircJess  telegraphy  by  Hertz  (1887)  and  Marconi  (1895).  The 
Roentgen  rays  were  discovered  in  1895,  and  the  Curies  isolated  radium  chloride 
in  1898.  Among  physicians,  Thomas  Young  described  astigmatism  in  1801, 
stated  the  wave  theory  of  light  in  1802,  and  the  surface  tension  theory  of  capil- 
larity in  1805;  John  Daiton  staled  the  chemical  law  of  multiple  proportions 
(1802)  and  the  atomic  theory  (1803);  William  Hyde  WoUaston  investigated 
the  pathological  chemistry  of  calculi  (1797-1809),  suggested  Htereochemistry 
(1808),  showed  that  gas  explosions  will  not  pass  through  a  small  tube  (1814), 
which  led  to  Sir  Humphry  Davy's  safety  lamp  (1815)  and  invented  the 
camera  lucida  (1807);  Helmholtz  mvented  the  ophthalmoscope  and  the  oph- 
thalmometer in  1860,  the  teleostereoscope  in  1857,  and  elaborated  the  theories 
of  vision  (1853-67)  and  of  tonal  perception  (1856-63).  Another  physician, 
William  Charles  Wells  (1757-1817)_,  a  native  of  Charleston,  S.  C,  developed 
the  theory  of  dew  and  dew-point  in  1814.  Photography  was  developed  by 
Niepce  (1814).  Dagucrre  (1839),  Draper  (1840),  and  Fox  Talbot  (1840). 
Amici  (1812),  Chevalier  (1820),  and  Joseph  Jackson  lister  (1830)  devised  the 
improved  achromatic  lenses  of  the  compound  microscope  to  wliich  Amici  had 
given  the  idea  of  water-immersion  and  Chevalier  the  compound  objective, 
Purkinje  stereopticon  effects  and  reagents,  and  E.  AbbS  the  modern  illuminat- 
ing apparatus,  apochromatic  objective,  oil  immersion,  and  compensating 
ocular  (1886). 

It  will  be  Been,  from  the  dates  of  these  discoveries,  that  the 
modem  scientific  movement  did  not  attain  its  full  stride  until  well 
after  the  middle  of  the  century.  The  medicine  of  the  early  half 
was,  with  a  few  noble  exceptions,  only  part  and  parcel  of  the  sta- 
tionary theorizing  of  the  preceding  age.  Up  to  the  year  1850 
and  well  beyond  it  most  of  the  advancements  in  medicine  were 
made  by  the  French.  After  the  publication  of  Virchow's  "Cellular 
Patholf^y"  (1858),  German  medicine  began  to  gain  its  ascendancy. 
The  descriptions  of  new  forms  of  disease,  and  the  discoveries  of 
anesthesia  (1847)  and  antiseptic  surgery  (1867),  were  the  special 
achievements  of  the  Anglo-Saxon  race. 

On  the  continent  of  Europe,  Immanuel  Kant,  who  pointed  out 
the  limitations  of  thought  and  the  subjective  character  of  human 
observation,  had  little  effect  upon  medical  theories,  but  the  so- 
called  "Nature  Philosophy"  of  Schelling,  which  aimed  to  estab- 
lish the  subjective  and  objective  identity  of  all  things,  and  the 
system  of  Hegel,  wliich,  like  evolution  to-day,  regarded  everything 
as  in  a  state  of  becoming  something  else  (Werden),  exerted  a  very 
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fandful  )!p«iiruUtK«.  Tbe  "ihaifKrra?  -->rT-^a- "  >:csa£tsed  b^ 
r-luxla  p*n  a  (Wrided  Uiniuitkib  a|nc  A-z>3^k:i  =«fai!i=0'.  ^oL  m 
Franc*:  and  luJy,  a  vast  (feAl  of  «ix3^.  u>i  «>[>«.  -ic  "TTf-m  g^ 
waif  waffU^d  ov^  tfae  drirtrins  'j^  Bnusus  uti  Eaurri.  I^  vtk.t 
Wig  tun«  Uf  'knwjtL^irate  that  iIk'  aidrazxcEKE.'  ■:<  inoaal  aedK 
cine  &«  a  ftri«rir«  can  ne\'er  tie  a(!«om|3ii^K4i  i>:<^  \s]^t=M,  vxut  pa 
tli»»r>'  '*m  <A  a  retifird  for  it§  auttKc'e  persrjoalhT.  rtn  ccir  :hrcq^ 
thr-  ptrformaniK  <^  a  vaet  amcwnt  of  cbonioL  pkjs«iL  aod  btokf 


FrungiiiK-JoHcph- Victor  Drowtsais  (1772-1838). 

iriil  n>S);arch  \>y  thouKandttuf  willing  workers.  The  first  step  in  this 
(lirpcli^in  wiut  takttri  liy  Bn)ussai8,  who  did  away  with  metaphmcat 
coiiMiptioiiH  of  (liscaw;  only  to  eubRtitute  something;  worse. 

Frarn;oiH-JoHeph-Vidor  Broussais  (1772-1838),  the  son  of  a 
Kr«1on  phyHiciiin,  had  sworn  at  troops  as  a  set^eant  in  the  Re- 
publican Anny  in  1702,  had  kwuhr  a  cutlass  as  a  privateersman  in 
17!tS,  ttn<l,  lifter  Kradualin^  in  medicine  in  1803,  served  for  three 
yearn  as  on  army  flurgcon  in  Napoleon's  campaigns.  He  carried 
ills  roiiRh  Hch(H»Iing  into  his  medical  teaching,  in  which  his  methods 
wcH!   Napoleonic   and   his   therapeutics   sanguinary.      Broussais 
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lodified  the  Brunonian  theory  by  saying  that  life  depends  upon 
Titation,  but,  in  particular,  upon  beat,  which  excites  the  chemical 
rocesses  in  the  body.  Disease,  however,  depends  upon  localized 
Titation  of  some  viscus  or  organ,  e.  g.,  the  heart,  or,  above  all, 
lie  stomach  and  intestines.  Specific  morbid  poisons,  such  as  the 
yphilitic  vims,  were  to  Broussais  non-existent.  The  only  merit  in 
lis  reasoning  was  that  he  substituted  the  diseased  organ  for  the 
laay  concept  "fever"  as  the  all-important  factor,  the  foyer  de 
wdadie.  To  describe  a  group  of  symptoms  aa  a  "chnical  entity" 
uid  label  it  with  a  name  was  to  Broussais  a  fictive  process  (on- 
tol(^).  Gastro-enteritis  he  thought  the  "basis  of  all  pathology,"* 
as  CuUen  thought  nearly  everything  a  neurosis  or.  Cruveilhier  a 
phlebitis.  Nature  had  no  heahng  power  and  it  was  necessary  to 
abort  disease  by  active  measures.  To  this  end,  he  adopted  a 
powerful  antiphlogistic  or  weakening  regime,  the  main  features  of 
which  were  to  deprive  the  patient  of  his  proper  food  and  to  leech 
him  all  over  his  body.  Aa  many  as  10  to  50  leeches  were  apphed 
at  once,  even  5  to  8  being  prescribed  in  cases  of  extreme  debility. 
Of  the  scarcity  of  leeches  in  Broussais'  time.  Baas  records  that  "in 
the  year  1833  alone  41,500,000  leeches  were  imported  into  France, 
and  only  nine  or  ten  million  exported.  Yet  in  1824-25  two  or 
three  miUion  were  sufficient  to  supply  all  demands."  As  he  ap- 
proached his  dotage,  which  Dr.  Holmes  has  so  humorously  de- 
scribed, Broussds,  a  vieux  miUiaire  by  training,  scolded,  bulhed, 
and  wrangled  with  the  vigor  of  Paracelsus,  and  although  his  fol- 
lower, Bouillaud,  was  moved  to  let  even  greater  torrents  of  blood, 
students  began  gradually  to  edge  away  from  him,  until  his  theories 
were  finally  exploded  by  the  good  sense  and  temperate  judgment 
of  the  clinician  Chomel  and  the  statistical  inductions  of  his  pupil 
Louis.  BrouBSEUs'  doctrine  of  irritation  was  taken  up  in  Germany 
by  Hoeschlaub,  and  occasioned  a  pale  temporary  reflex  in  the 
writings  of  Benjamin  Travers,  Pridgin  Tcale,  and  other  English 
physicians  of  the  period,  who  ascribed  many  diseases  to  "spinal 
irritation."  In  Italy,  about  1807,  Giovanni  Rasori,  in  his  chnic 
at  Milan,  began  to  revamp  the  Asclepiadean  theory  of  constricted 
ind  relaxed  conditions  (which  Brown  had  called  sthenic  and  as- 
thenic and  Hoffman  tonic  and  atonic)  by  considering  diseases  as 
!tat€S  of  stimulus  or  contra-stimulus.  Diagnosis  of  these  condi- 
:ioDS  was  effected  by  means  of  venesections  which  were  supposed 
o  turn  out  beneficially  in  over-stimulated  conditions  or  vice  versa. 
)Terstimulus  was  then  opposed  by  sedatives,  opium,  and  copious 


>  Max  NeubuTger  says  that  the  supposed  SBStric  origin  of  most  diseases 
[watridsm)  had  beeo  long  before  advaoced  by  Tissol  ""  "'  ■""'  "  -""-■■ 
(Puschmaim  Hftodbuch,  Jena,  1' 
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blood-letting;  contrastimulus  by  huge  doses  of  gamboge,  aconite, 
ipecac,  nux  vomica,  and  the  Uke.  This  method,  which  did  as  much 
harm  as  that  of  Broussais,  had  to  nm  iia  course,  and.  Eke  tbe 
latter,  eventually  died  out. 

The  arbitrary  doctrines  of  Broussais  were  finally  overthrown 
by  Pierre-Charles-Alexandre  Louis  (1787-1872),  the  founder  of 
medical,  as  distinguished  from  vital,  statistics.  After  passing  dx 
years  in  Russia,  where  his  despair  over  the  impotence  of  medidne 
in  a  diphtheria  epidemic  convinced  him  of  the  necessity  of  deeper 
study,  he  returned  to  Paris  to  complete  his  medical  education,  aiid. 


-  1 


Pipirp-Chnrles-Alexandrp  Louis  (17S7-1K72). 

entorinp  Choniel'a  clinic,  devoted  the  rest  of  his  life  to  te&chmfif 
combined  with  incessant  dissecting  and  hospital  practice.  Hi9 
principal  works  are  his  researches  on  phthisis  (1825'),  based  upoO 
358  dissections  and  1960  clinical  cases,  and  pointing  out  the  fre^ 
qucncy  of  tubercle  in  the  apex  of  the  lung;  his  work  on  typhoid 
fever  (1829^),  which  gave  the  disease  its  present  name  (fiitr^ 

'  L<niis:  Rpcherchps  nnntomioo-phyaiologiques  aur  la  phthieie,  Paris,  182.^- 
'  Recherchen    .     ,     .    Kur  la  maliidic  connue  sous  lea  noma 
CDt^tc  (etc.),  Paris,  182fl. 
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tjfphoide),  and  his  polemics  against  Broussais  (1835')i  which  finally 
demolished  the  latter's  "system,"  and,  by  a  statistical  proof 
that  blood-letting  is  of  little  value  in  pneumonia,  did  away  with 
its  abuse  in  that  disease.  Louis  thought  that  the  fallacies  of  an 
a  priori  theory,  like  that  of  Broussais,  can  easily  be  brought  out 
and  thrown  into  relief  by  good  statistics'  and  that  the  latter  can 
sometimes  be  used  as  an  instrument  of  precision  in  cases  where 
proper  experimental  methods  are  wanting.  Although  Gavarret 
wrote  a  treatise  on  statistics  in  which  therapeutic  problems  were 
especially  considered  (1840'},  the  idea  met  with  no  special  support 
in  Louis'  lifetime;  but  it  has  since  proved  its  own  worth  in  testing 
etiologic  and  hereditary  data  or  the  value  of  different  therapeutic 
methods,  especially  through  the  great  increase  in  medical  peri* 
odicals,  with  corresponding  improvements  in  bibliography  and 
census-talcing,  which,  of  course,  furnish  the  materials  for  good  sta- 
tistics. Its  value  was  shown  by  Foumier  and  Erb  in  demonstrat- 
ing the  causal  nexus  between  tabes,  paresis,  and  syphilis;  and  by 
others,  in  testing  the  value  of  hydrotherapy  in  typhoid,  of  antitoxin 
in  diphtheria,  of  operative  intervention  in  appendicitis  and  other 
abdominal  or  pelvic  diseases,  or  in  trying  out  new  drugs,  such  as 
"606."  Louis  was  the  first,  after  Floyer,  to  use  the  watch  in  tim- 
ing the  pulse,  in  which  he  was  followed  by  the  clinicians  of  the  Irish, 
English,  and  American  schools.  Through  his  American  pupils, 
Holmes,  Gerhard,  the  Jacksons,  the  Shattucks,  and  others,  he 
exerted  a  powerful  influence  upon  the  advancement  of  medical 
science  in  the  Eastern  United  States,  The  strong  stand  which 
Louis  took  in  favor  of  fads  and  figures  as  against  the  sterile 
theorizing  of  the  past  appealed  especially  to  the  keen,  practical 
common  sense  of  these  northern  phyaeians. 

The  most  distinguished  and  important  internist  of  the  early 
French  school  was  R^n^Thfcphile-Hyacinthe  Laenuec  (1781- 
1826),  a  native  of  Quimper  (Brittany),  who,  like  Bichat,  was  a 
regimental  sui^eon  in  the  Revolution,  and  was  also,  like  him,  an 
early  victim  of  phthisis.  He  was  physician  to  the  HApital  Beaujon 
in  1806  and  to  the  Hflpital  Necker  in  1816.  Laennec  made  his 
name  immortal  by  his  invention  of  the  stethoscope  in  1819  (at  first 
only  a  cylinder  of  paper  in  his  hands),  and  by  the  publication  of 
the  two  successive  editions  of  his  Traits  de  VauscuUalion  mSdiate  in 
1810  and  1823.  This  work  placed  its  author  among  the  greatest 
clinicians  of  all  ages,  and,  imhke  Auenbrugger's,  was  immediately 

t  Recherches  but  )es  effets  de  la  saign£e  (etc.),  Paris,  1835. 

'  The  use  of  etatiatics  in  medical  investigations  was  first  augeestcd  by  the 
astronomer  LapUce.  To  establish  his  own  results,  Louis  made  over  5000 
postmortems  (Neuburger,  op.  cit.,  p.  139). 

■  Gavarret:  Prindpes  g^nbaux  de  statistique,  Paris,  1840, 
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taken  up  and  translated  everywhere.  It  is  the  foundation  stme 
of  modem  knowledge  of  dieeases  of  the  chest  and  their  diagoon 
by  mediate  exploration.  In  the  first  edition  (1819),  Lainiiec 
pursues  the  analytic  method,  giving  the  different  signs  elicited  bj 
percussion  and  auscultation,  with  the  corresponding  anatomic 
lesions  (he  was  an  expert  pathologist).  In  the  second  editun 
(1823),  the  process  is  turned  about  and  the  method  is  synUietic, 
each  disease  being  described  in  detail  in  respect  of  diagnoas, 
patholog}',  and  (most  intelligent)  treatment,  bo  that  this  edition  a, 
in  effect,  the  most  important  treatise  on  diseases  of  the  thoraw 


l!('ii^'n.(V.[il.ik-Hy: 


(It  he-  I^iei 


<•  (1781-1826). 


orfraiiii  lliat  was  c\Tr  writlcn.  I.ai'nnor  not  only  put  the  diag- 
nostic sounds  (if  cardiac'  and  pulmonary  disease  upon  a  rehablp 
liasis,  hut  ivns  llic  lirst  to  doscrilir  and  differentiate  bronchiectasis 
(first  not<'il  by  his  afs«istanl  Cayol  in  1808),  pneumothorax,  hemoi^ 
rhtinic  pleurisy,  K^ngrcne.  and  Miiphysenia  of  the  lungs,  cesopha- 
gilis,  and  that  fonii  nf  cirrhosis  of  the  liver  which  is  now  termed 
"chronic,  diffuse,  inlorstitial  hppalitis."  He  left  masterly  descrip- 
tions of  tmincliitis,  prrilonitis.  and  pneumonia,  with  a  full  account 

I  I'or 
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of  the  pathologic  appearances,  and  hia  accounts  of  pulmonary 
gangrene  and  emphysema  needed  only  the  retouching  of  Rokit- 
ansky's  microscope  to  make  the  pictures  classic.  Laeonec  was 
also  the  first  to  discover  and  describe  the  "anatomic  tubercle"  or 
postmortem  wart,'  which  McCall  Anderson,  in  1879,  showed  to  be 
identical  with  lupus  verrucosus;  and  he  was  the  originator  of 
such  terms  as  "s^ophony,"  "pectoriloquy,"  the  sonorous  and 
sibilant  "r&les,"  and  other  well-4«cognized  signs  of  moment  in  the 
exploration  of  the  chest.  Personally,  he  was  a  slight,  nervous, 
aquiline  figure,  of  generous,  tolerant,  unaffected  nature  and  refined 
feelings.  Like  Auenbnigger, 
he  was  modest  about  his 
work  and  cared  more  for  his 
proficiency  in  horseback  rid- 
ing than  for  fame.  A  statue, 
erected  to  his  memory  in 
1868,  stands  in  the  Place 
Saintr^^^orentin,  Quimper. 

Among  the  prominent 
French  internists  contempo- 
rary with  Louis  and  Laennec 
were  Bayle,  Breton  neau, 
Bouillaud,  Corvisart,  Pinel, 
Andral,  Piorry,  Rayer,  and 
Ricord. 

Gaspard-Laurcnt  Bayle 
{1774-1816),  of  Vemet  in 
Provence,  a  Paris  graduate 
of  1801,  made  his  mark  in 
pathology  by  his  original  de- 
scription of  the  coarse  char- 
acters of  tubercle,  and  its 
identity  with  the  pulmonary, 

granular,  and  other  varieties  of  tuberculosis  (1803),  which  he  ex- 
panded in  his  Hecherches  aur  la  pkthisk  pulmonaiTe  (1810),  the 
basis  of  I-Aennec's  and  of  subsequent  work. 

Pierre  Bretonneau  (1771-1862),  of  Tours,  wrote  important 
monographs  on  the  contagion  of  "dothiencnteritis"  or  typhoid 
fever  (1819-29*),  on  diphtheria  (1826'),  giving  the  disease  its 
present  name;  and,  on  July  1,  1825,  performed  the  first  successful 


1  Also  not«i  by  Sir  Samuel  Wilka  as  "verruca  necrogenica,"  in  1862. 
>  Bretonneau:  Arch.  g,6n.  de  mAd.,  Paris,  1829,  xxi,  57-78. 
■  Dee  inflanunatioQB  spdciales  du  tiaau  muqueux  et  en  particulier  de  la 
diphtfa&it«,  Paris,  1826. 


sdbvGoo'^lc 


HISTORY   OF  HEDICINB 


tracheotomy  in  croup.'  He  located  and  understood  the  typbdd 
lesions  in  Peyer'e  patches  as  early  as  1820,  predicted  that  typbtnd 
would  some  day  be  differentiated  from  typhus  (1828),  and,  in 
1865,  clearly  stated  the  doctrine  of  specificity  (germ-theory)  in  dis- 
ease.' His  correspondence  with  his  pupils  Velpeau  and  Trousseau 
is  the  most  interesting  collection  of  medical  letters  since  Guy  Patin. 
Jean-Baptiste  Bouillaud  (1796-1881),  of  Angoulgme,  altbouj^ 
a  furious  blood-letter,  was  one  of  the  ablest  diagnosticians  of  bit 
time.    He  was  the  first  to  point  out  that  aphasia  is  correlated  witli 


Jean-Baptiate  Bouillaud  (1796-1881). 

a  lesion  in  the  anterior  lobes  of  the  brain  (1825')  and  he  establi3be<I-- 
a  "law  of  coincidence"  between  the  occurrence  of  heart  disease- 
and  acute  articular  rheumatism  (1836*).  These  researches  were 
further  extended  in  his  important  clinical  treatise  on  articular 


■  Bretonneau.  Des  iDflammatione  sp^ialea  {etc.),  PariB,  II 

'  For  these  references  see  Paul  Triaire:  Bretonneau  et  see  correepondaolt, - 

Paris,  1892,  i,  303;  ii,  593. 

'  Arch.  g(5n,  <le  m6i.,  Paris,  1825,  viii,  25-46. 

'Bouillaud;  Nouvelles  recherchee  hut  le  rhumatisme  articulaire  (etc.)  — 
Paris,  1836. 
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rheumatism  of  1840.'  R^arding  fever  aa  the  effect  of  endocarditis 
and  of  inflammation  of  the  intima  of  the  blood-vessels,  he  favored 
pitilessly  rapid  bleeding  "coup  sur  coup." 

Jean-Nicolas  Corvisart  (1755-1821),  Napoleon's  favorite  phy- 
sician, and  the  teacher  of  Bayle,  Bretonneau,  Dupuytren,  Laennec, 
and  Cuvier,  is  now  remembered  chiefly  through  his  revival  of 
Auenbrugger's  work  on  percussion  (1808),  a  previous  translation 
of  which  had  already  been  made  by  Rosidre  dc  la  Chassagne 
(1770),  but  forgotten.  Corvisart's  Essay  on  the  Diseases  and 
Organic  Lesions  of  the  Heart  and  the  Great  Vessels  (1806),  the 
most  important  French  treatise  on  cardiac  disease  after  Sense's, 


was  reprinted  in  1818,  with  some  simplifications  and  improve- 
ments of  Auenbrugger's  method. 

The  noble-minded  Philippe  Pinel  (1745-1826),  of  Saint-Paul 
(Tarn),  stands  high  in  medical  history  as  the  first  to  treat  the  in- 
sane in  a  humane  manner.  At  the  risk  of  his  own  life  and  liberty, 
he  initiated  the  reforms  of  striking  off  their  chains,  placing  them 
in  hospitals  under  lenient  physicians,  and  doing  away  with  the 
abuses  of  drugging  and  blood-letting  to  which  they  were  subjected. 
In  this  regard  he  is  the  real  founder  of  the  modem  "open-door" 

'  TnM  clinique  du  rbumatisme  articulaire,  Paris,  1840. 
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school  of  peychiatry,  although  hig  classifications  of  inBanity  and 
disease  are  now  forgotten.  His  TraiU  midico-philosophigtu  tur 
rali^Jtatitm  meniale  (1801)  is  one  of  the  most  important  of  medical 
classics,  and  it  was  followed  by  such  psychiatric  milestones  u 
Reil's  Khapsodica  on  the  Psychic  Treatment  of  Insanity  (1803), 
Heinroth'a  books  on  insanity  (1818),  the  jurisprudence  of  insani^ 
(1825),  and  the  psychology  of  lying  (1834');  Calmeil  on  general 
paralysis  of  the  insane  (1826*);  Prichard's  Treaiise  on  Inaaniif, 
containing  the  first  description  of  moraJ  insanity  (1835);  f^ 
quirol's  great  work  (1838"),  Falret's  original  description  of  circular 


Philippe  Pinel  (1745-1826). 

insanity  (1853'),  and  John  Conolly  on  The  Treatment  of  the  In- 
sane without  Mechanical  Restraints  (1856). 

Gabriel  Andral  (1797-1876),  of  Paris,  was  a  clear,  methodic, 
analytic  spirit  who  opposed  all  scholastic  eccentricity  and  fanat- 
icism, edited  the  works  of  Laennec,  joined  hands  with  Louis  in 
his  propa^nda  against  blood-letting,  favored  cold  baths  in  typhoid 
and  other  fevers,  and  is  to  be  especially  remembered  as  the  first 


•J.  C.  A.  Heinrothi  Die  Liige,  Leipzig,  1834. 

*  L.-F.  Calmeil:  De  la  paralyeie  gdn^rale  (etc.),  Paris,  1826. 

'  J.-E.  D.  Esquirol:  Dea  maladiea  mentalea,  2  va\s.  and  atlas,  Paris,  1838. 

•  J.-P.  Falret:  BuU.  Acad,  de  m£d.,  Paris,  1853-1,  xix,  382-400. 
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to  urge  a  chemical  examination  of  the  blood  in  morbid  conditions 
(1843'). 

HLb  CUnique  midieale  (1829-33)  wbb  the  first  work  of  the  kind  made 
famous  by  Trousseau,  Dieulafoy,  and  others,  in  which  a  series  of  medical 
cases  is  employed  as  a  means  <rf  establishiiiK  the  data  of  intenial  medicine. 
In  Andral's  work,  the  clinical  pictures  of  the  development  of  morbid  processes 
were  masterly.  Hie  chemical  studies  of  the  blood  (with  Gavanet),  the  only 
thii^  of  the  kind  after 
Hunter  and  Heweon,  led 
bim  to  the  conclusion  that 
there  are  primary  blood 
diseases,  a  phase  of  hu- 
moral pathology  which 
was  again  to  be  revived 
by  E^Uch. 

Pierre-Adolphe  Pi- 
ony  (1794-1879),  of 
Poitiers,  was  the  in- 
ventor of  the  plexi- 
meter  (1826)  and  the  j 
pioneer  of  mediate  per- 
cussion (1828*).  He 
wrote  much,  includ- 
ing a  treatise  on  plex-  I 
imetry  (1866),  and, 
although  a  "poet," 
a£Fected  an  exa^er- 
ated  and  pedantic  no- 
menclature, employ- 
ing such  high-sounding 
terms  as  "cardiodys-  | 
neuria,"  "hypersplen- 
otrophy,"  andsoforth. 

Pie  rre-Fran^ois-OI- 
ive  Rayer  (1793-1867),  of  Calvados,  was  the  author  of  a  number 
of  works  of  capital  importance,  including  his  treatise  on  skin  dis- 
eases, with  atlas  (1826-27),  his  classic  monograph  on  glanders  and 
farcy  in  man  (1837'),  his  three-volume  treatise  on  diseases  of  the 
kidney,  with  atlas  (1837-41),  which  marks  an  epoch  in  the  develop- 
ment of  the  subject,  and  his  memoir  on  endemic  hematuria  (1839). 

Philippe  Ricord'(1799-1889),  bom  of  French  parents  in  Balti- 
more, Md.,  and  a  graduate  of  the  Paris  Faculty,  was  the  greatest 
authority  on  venereal  diseases  after  John  Hunter.     His  treatise 

>  Andral:  Easai  d'h£niatol<^e  patbologique,  Paris,  1843. 

■  Piorry:  De  la  percussion  mediate,  PariB,  1828. 

*  Rayer:  De  la  morve  et  du  farcin  chez  rhomme,  Paris,  1837. 


Philippe  Ricord  (1700-1889). 
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on  the  subject  (1838*)  ia  memorable  in  the  history  of  tnedicine  for 
overthrowing  Himter's  erroneous  ideas  as  to  the  identity  of  gfmoi- 
rhea  and  syphilis  (2500  inoculations),  establishing  the  autonomy 
of  these  diseases  (1831-37). 

He  divided  lues  into  its  primary,  aecoadary,  and  tertiary  stages,  desaiM 
vaginiil,  uterine,  and  urethraJ  chancres,  and  noted  the  rarity  of  remfpctioti,  utd 
wroto  on  mich  subjects  as  the  use  of  the  speculum  (1833),  gonorrhea  in  womn 
(1834),  cpididj-mitis  (1839),  gonorrheal  conjunctivitis  (1842). 

Ricord  is  credited  with  a  vast  number  of  risky  bons  mol»  and 
anecdotes  (Ricordiana)  relating  to  his  specialty.  Dr.  Oliver  Wen- 
dell Holmes  styled  him  "the  Voltaire  of  pelvic  literature — a  skeptie 
aa  to  the  morality  of  the  race  in  general,  who  would  have  submitted 
Diana  to  treatment  with  his  mineral  specifics,  and  ordered  a  course 
of  blue  pills  for  the  vestal  virgins." 

Modem  dermatology  derives  from  the  work  of  WiUan,  and  his 
pupil  Rateman,  as  continued  and  carried  forward  by  the  French 
and  the  New  Vienna  schools.  Robert  Willan  (1757-1812),  a 
Yorkshire  Quaker  who  had  studied  the  patholt^c  work  of  Mat- 
thew Baillie  to  advantage,  did  much  to  clear  up  the  nature  of 
eczema  and  lupus,  and  divided  cutaneous  diseases,  according  to 
their  objective  appearances,  into  eight  classes:  the  [lapiJar, 
squamous,  oxanthematous,  bullous,  vesicular,  pustular,  tubercular, 
and  macular.  Ry  collating  all  the  Greek,  Latin,  and  Arabic  terms, 
he  established  a  definite  classic  nomenclature.  His  classification, 
which  was  awarded  the  Fothergillian  gold  medal  in  1790,  was  the 
starting-point  of  modern  dermatology,  and  is  still  more  or  less  in 
use.  Willan's  great  work  On  Cutaneous  Diseases  (1796-1808), 
published  in  parts,  was  left  unfinished  at  his  death,  and  was  com- 
pleted by  Batcman.  If  contains  original  descriptions  and  figura- 
tions of  prurigo,  pityriasis,  and  ichthyosis,  while  psoriasis  (the 
Riblical  "lepnwy"  of  Gehazi  and  Naaman),  sycosis,  tinea  versi- 
color, lupus,  and  impetigo  arc  mort-  clearly  defined  and  differen- 
tiato<l.  Osier  says  that  the  first  case  of  Henoch's  purpura  (with 
visceral  symptoms)  is  here  described.  Willan  also  defined  erj*- 
thema  iris  as  a  species  of  his  original  genus  "iris"  (herpes  iris), 
and  separateii  out  the  forms  of  eczema  due  to  external  irritation 
(ecKcnia  solare,  im pet igi nodes,  rubnim,  mercuriale).  He  gave  a 
clearer  description  of  the  "urticaria  tul)erosa"  described  by  Frank 
in  1702.  This  part  of  his  work  is  included  in  the  Delineations  of 
Ci'toneon^  Diwases,  an  atliis  of  72  colored  plates  published  in  1817 
by  Thomas  Bateman  (1778-  1821),  of  Whitby,  Yorkshire.  Bate- 
man  was  the  first  to  dcscrilic  lichen  urticatus,  molluscum  con- 
tagiosum,  and  ecthyma,  which  Willan  had  depicted  lus  "phlyzacia." 

'  Iticurd:  Truit£  pratique  den  nialudim  v6n£ri<-nnc9,  Paris,  1838. 
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Ecthyma  terebrans  or  "pemphigus  gangrenosa"  was  first  de- 
scribed by  Whitley  Stokes  of  Dublin  {1807'),  and  xanthoma  by 
Addison  and  Cull  (185!»). 

The  founder  of  the  modem  French  school  of  dermatology  waa 
Jean-Louis  Alibert  (1768-1837),  of  Villefranche  de  I'Aveyron,  Dr. 
Holmes'  "jolly  old  Baron  Alibert,  whom  I  remember  so  well  in  his 
broad  brimmed  hat,  worn  a  little  jauntily  on  one  side,  calling  out 
to  the  students  in  the  court-yard  of  the  H6pital  St.  Louis,  Enfant 
de  la  mUhode  natureUe,  ites-vou«  tous  idf"  This  "natural  method" 
of  classifying  diseases  waa,  in  fact,  the  passion  of  Alibert's  life. 
A  picture  of  his  "family  tree"  of  dermatoses,  standing  grim  and 
solitary  in  the  foreground  of  a  barren,  uninviting  landscape,  forms 
the  initial  plate  of  his  principal  work.'  Alibert  was  the  first  to 
describe  mycosis  fungoides  {-pian  fungtMe)  in  1806  and  keloid  {can- 
crcnde)  in  1810  (later  as  "keloide"  or  "kelis")  (1835).  He  also 
described,  as  "pustule  d'Alep"  (1829*),  the  endemic  ulcer  which  has 
lately  become  so  important  in  connection  with  the  Leishman- 
Donovan  bodies,  and  introduced  many  new  terms,  such  as  "syph- 
iUdes,"  "dermatoses,"  "dermatolysis,"  etc.  Un  mauel  ef  un 
artiste,  aa  Sabouraud  has  styled  him,  Alibert  prided  himself 
upon  the  fact  that  he  was  the  first  to  employ  the  painter's  palette 
and  the  burin  in  the  delineation  of  skin  diseases.  In  his  clinical 
lectures  he  was  at  pains  to  visualize  everything  to  his  pupils  by 
long,  personal,  circumstantial  case-histories,  like  those  of  John  BeU. 
In  his  efforts  to  make  these  picturesque,  he  sometimes  pushed  the 
devices  of  rhetoric  to  a  ludicrous  and  pompous  extreme,  Ali- 
bert's family  tree  was  discarded  by  his  pupil  Biett  for  the  system  of 
Willan,  and  the  ideas  of  Biett  were  further  extended  by  Rayer 
(1826)  and  by  Cazenave  and  Schedel  (1828),  who  made  the  first 
classification  of  skin  diseases  upon  an  anatomic  basis,  e.  g.,  in- 
flammations, hypertrophies,  disorders  of  secretion  and  sensation, 
hemorrhagic  manifestations,  etc.  This  claasification  waa  the  fore- 
runner of  the  second  phase  of  modem  dermatolc^y,  the  pathologic 
or  histologic  period  inaugurated  by  von  Hebra  and  his  followers, 
which  will  be  considered  in  connection  with  the  New  Vienna 
School. 

Laennec's  teaching  had  an  immediate  outcome  in  Great  Brit- 
ain in  the  brilliant  cUnical  work  of  two  physicians  of  the  Irish 
school.    The  founders  of  the  Dublin  school  were  John  Cheyne 


'  W.  Stokea:  Dublin  Med.  and  Phys.  Essays,  1807-8,  i,  146-153. 
>  Guy'a  HoBp.  Rep.,  Lond.,  18S1,  2.  s.,  vii,  265. 

'  Alibert:   Monographie  des  dermatosea,  Paris,  1S42,  vol.  i,  plate  oppo 
site  p.  1. 

•  Ibid.:  Rev.  raid,  frang.  et  Strang.,  Paris,  1829,  iii,  62-71. 
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(1777-1836),  who  described  acute  hydrocephalus  (1808')  and 
Cheyne-Stokes  respiration  (1818*);  Abraham  Collea  (1773-1843), 
who  stated  "Colles'  law";  and  Robert  Adams  (1701-1875),  who 
left  classic  accomits  of  esaeotial  heart-block  (1828*)  and  fheu- 
matic  gout  (1857*)-  Other  important  members  of  this  school 
were  Corrigan  (of  "Corrigan'a  pulse"),  William  Wallace  (1791- 
1837),  who  introduced  the  use  of  potassium  iodide  in  syi^iilis 
(1836),  and  Francis  Rynd  (1801-61),  who  first  employed  hj-po- 
dermic  injections  by  a  gravity  device  (of  his  invention)  far  the  re- 


Robert  James  G: 


lief  of  pain  (1845-61').     The  tnie  leaders  of  the  Dublin  school, 
however,  were  Graves  and  Stokes. 

Robert  James  Graves  (1796-1853),  the  son  of  a  DubUn  clerg>-- 
man,  took  hi.s  medical  degree  in  1818,  and,  while  making  the  usual 

'  Chpyne:  An  essay  on  hydrocephalus  ocutus,  Edinburgh,  1808. 

'  CIip>-ne:  Dublin  Httsp.  Rep.  ISIS,  ii,  216.  See,  also,  "The  caae  of  tht 
Honourable  Colonel  Townshend  in  George  Cheyne's  "EnKlish  Malsdr" 
(Loralon,  1733,  209-212). 

•Adams:  Dublin  Hoap.  Rep.,  1827,  iv,  396. 

'  Adams:  Treatise  on  rheumatic  gout,  London,  1857. 

»Rvndi  Dublin  M.  Press,  184.5,  xiii,  165;  and  description  of  instnmmt 
in  Dublin  (Juart.  Jour.  Med.  Se..  1861,  xxxii.  13.  For  a  full  account  of  Rynd'» 
invention  8«.-c  I>fender,  Wash.  Med.  Ann.,  1912,  x,  346-359. 
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continental  tour,  had  such  adventurous  experiences  as  being  ar- 
rested as  a  Gennan  spy  in  Austria  on  account  of  his  fluency  as  a 
lingmst,  and  of  successfully  putting  down  a  mutiny  on  board  ship 
during  a  storm  in  the  Mediterranean,  afterward  assuming  com- 
mand and  saving  the  vessel  through  his  pluck.  Returning  to 
Dublin  in  1821,  he  became  chief  physician  to  the  Meath  Hospital 
and  one  of  the  founders  of  the  Park  Street  School  of  Medicine. 
Here  he  immediately  went  in  for  the  widest  reforms,  introducing 
the  continental  methods  of  clinical  teaching,  such  as  making  his 
advanced  students  handle  and  report  on  clinical  cases,  and  sup- 
pressing the  maltreatment  and  abuse  which  hospital  patients  had 
to  endure  from  the  rough- 
spoken  Irish  M.D.'s  of 
the  day.  Tall,  dark,  and 
disHmjui,  Graves  had  a 
varm  heart,  in  sfnte  of 
his  sarcastic  speech,  and 
once  even  did  a  stint  of 
iterary  work  for  a  poor 
student.  His  Clinical  Lec- 
tures (1848),  which  Trous- 
seau read  and  re-read  with 
highest  admiration,  intro- 
duced many  novelties, 
such  as  the  "pin-bole 
pupil,"  timing  the  pulse 
by  the  watoh,  and  dis- 
carding the  old  lowering 
or  antiphlogistic  treat- 
ment of  fevers.  He  re- 
quested that  the  phrase 
"He  fed  fevere"  should  be 
his  epitaph.  Graves  also  left  early  accounts  of  angioneurotic 
edema,  scleroderma  and  erythromelalgia  (1843-8),  and,  in  1835, 
be  published  a  description  of  exophthalmic  goiter  so  admirable 
that  the  disease  still  goes  by  his  name.' 

WiUiam  Stokes  (1804-78),  Graves's  colleague  at  Meath  Hos- 
pital, was  the  son  of  Whitley  Stokes,  Regius  Professor  of  Medicine 
at  Dublin,  and  succeeded  his  father  in  this  position  in  1845.  As 
early  as  1825  he  put  himself  on  record  as  a  disciple  of  Laennec  by 
the  pubhcation  of  his  "Introduction  to  the  Use  of  the  Stethoscope." 
During  the  Dublin  epidemic  of  typhus  fever  in  1826,  he  worked 
hard  for  the  poor,  and  had  an  attack  of  the  disease  himself  in  1827. 


WiUiam  Stokes  (1804-78). 


1  Graves:  Loadon  Med.  &  Surg.  Jour.,  1S35,  vij,  pt.  2,  pp.  516,  517. 
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He  reported  the  first  case  of  cholera  in  the  Dublin  epidemic  of 
1832,  and,  in  1846,  published  his  celebrated  account  of  the  Stoke»> 
Adams  disease.'  His  treatises  on  diseases  of  the  cheat  (1837)  and 
diseases  of  the  heart  and  aorta  (1854)  won  him  lasting  fame.  He 
was  one  of  the  few  physicians  who  ever  received  the  Prussian  orda 
"pour  U  mirUe." 

Sir  Dominic  John  Corrigan  (1802-80),  who  described  the 
"famine  fever"  of  1847,  also  wrote  upon  diseases  of  the  heart,  and, 
in  1832,  published  an  original  description  of  insufficiency  of  the 
aortic  valve  (with  a  superb  plate)  which  is  accepted  as  the  classic 
account  of  the  disease,*  although  the  latter  had  been  earlier  noted 
by  Cowper  (1705),  Vieussens  (1715),  and  Hodgkin  (1829).  Coi^ 
rigan  was  the  first  to  throw  into  relief  the  characteristic  reced- 
ing or  "water-hammer"  pulse  in  aortic  r^iur^tation  (Corrigan'a 
pulse),  and  suggested  that  a  flagging  heart  may  be  stimulated  by 
tapping  the  precordial  region  with  a  hot  spoon  (Corrigan's  ham- 
mer). He  also  noted  the  "cerebral  breathing"  of  typhus  and  the 
expansile  pulsation  of  aneurysm  (Corrigan's  sign),  and  described 
cirrhosis  of  the  lungs  or  fibroid  phthisis,  which,  lilce  aortic  incom- 
petency, sometimes  goes  by  his  name. 

The  English  clinicians  of  the  early  nineteenth  century  assim- 
ilated the  ideas  of  Laennec  and  Bichat  in  their  practice,  and,  like 
Heberden,  Parry,  Fothergill,  and  Huxham,  showed  themselves 
true  followers  of  Sydenham  in  their  descriptions  of  disease.  Of 
special  importance  is  the  clinical  and  pathologic  work  which  was 
done  by  the  long  line  of  brilliant  workers  at  Guy's  Hospital— the 
"great  men  of  Guy's."  Of  these,  Richard  Br^t  (1789-4858), 
of  Bristol,  had  studied  under  Astley  Cooper  and  James  Currie, 
and  was  physician  at  Guy's  for  twenty-three  years  (1820—43), 
where  he  worked  for  six  hours  a  day  in  the  wards  and  postmortem 
room,  besides  lecturing  on  materia  medica  and  clinical  medicine. 
His  experience  was  further  widened  by  extensive  continental 
travel,  in  the  course  of  which  he  came  to  know  and  admire  Johann 
Peter  Frank.  He  was  the  leading  consultant  of  London  in  his  day. 
His  Reports  of  Medical  Cases  (1827),  containing  his  original  de- 
scription of  essential  nephritis,  with  its  epoch-making  distinction 
between  cardiac  and  renal  dropsy,  at  once  established  his  reputa- 
tion all  over  Europe.  White  clouds  in  the  urine  had  been  noticed 
even  by  Hippocrates';  Saliceto,  the  Italian  surgeon,  had  pointed 
out  the  association  of  dropsy,  scanty  urine,  and  hardened  kidneys 

'Stokea:  Dublin  Quart.  Jour.  Med.  Sc.,  1846,  ii,  73-85. 

'CorriRfln:  Edinb.  Med.  &  Sufr.  Jour.,  1832,  xxxvii.  225-245,  1  pi. 
(Hodgkin:  London  Med.  Gaz.,  1828-29,  iii.  433-143). 

*  For  instance,  in  the  case  of  Thasus,  wife  of  Philinua,  in  Epidemic  Dis- 
eases, Book  1,  $13,  Case  iv. 
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(dvrilies  in  renibua)  in  1476>;  and  the  correlation  between  dropsy 
and  Edbuminous  urine  bad  been  established  by  William  Charles 
WellB  (1811')  and  John  BkckaU  (1813');  but  Bright  was  the  first 
U)  connect  these  symptODiB  with  the  peculiar  inflammation  of  the 
kidneys  which  he  found  in  so  many  postmortems,  and  his  epoch- 
makmg  synthesis  soon  made  its  way  everywhere,  on  account  of 
it«  immense  importance  in  medical  practice.*  In  work  of  this  kind, 
he  is  one  of  the  greatest  of  modem  pathologists,  and  as  an  original 


Hichard  Bright  (1789-1858). 

"delineator  of  disease,  he  ranks  next  to  Laennec.  "Bright  could 
lot  theorize,"  says  his  bic^rapher,  Wilks,  "but  he  could  see,  and 
^e  are  struck  with  astonishment  at  his  powers  of  observation,  as 
he  photographed  pictures  of  disease  for  the  study  of  posterity." 

^  "Signs  duritiei  in  renibus  Bimt,  quid  minoraitur  (]uantitas  uriiue,  et 
^uod  est  gravitas  renum  et  spinie  cum  aliquo  dolore;  et  incipit  venter  ionari 
Poet  tempus  et  fit  hydroi>icua  secundum  dies.  Et  ut  plurimum  fit  talia  durities 
post  apoatema  caiidum  in  renibus  et  post  febrem  ejus."  Saliceto:  liber  in 
ScieDtia  medicinali,  1476,  ch.  140. 

»  Wells:  Tr.  Soc.  Improve.  Med.  &  Chir.  Knowledge.  1804-12,  Lond., 
1812,  Ui,  194-240. 

■  Blaclull:  ObeerratioDB  on  the  nature  and  cure  of  dropsies,  London,  1813. 

*  For  the  history  of  Bright's  diseaae  (1827-47),  see  C.  P.  Falck,  Janus, 
Bt«sUu,  1S48,  iii,  133;  4M. 
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He  advanced  no  special  views  of  patholi^y  and  affixed  no  pa^ 
ticular  labels  to  his  many  descriptions  of  morbid  states,  but  he 
collected  an  extraordinary  numb^  of  facts  and  knew  how  to  use 
them.  Thus,  he  gave  original  accounts  of  pancreatic  diabetes 
and  pancreatic  steatorrhea  (1832')i  acute  yellow  atrophy  of  the 
liver  (1836'),  unilateral  convulsions  or  Jacksonian  epilepsy  (1836'), 
and  "status  lymphaticus"  (1838*),  which,  had  they  been  tagged 
with  appropriate  names,  would  have  been  better  known  before  our 
day.  His  Medical  Reports  contain  accurate  accounts  of  such 
novelties  as  scarlatinal  otitis,  otitic  abscess  of  the  brain,  laryngetJ 
phthisis,  pressure  paralyses,  the  cerebral  hemipl^as,  the  hj'steic 
equivalents  of  disease,  and 
striking  plates  of  the  path- 
ologic appearances  in  tj'- 
phoid  fever,  nephritis,  acirte 
yellow  atrophy  of  the  liver, 
and  cerebnil  disease.  Sir 
Samuel  Wilks  further  re- 
cords that  he  was  one  of 
the  first,  if  not  the  first,  t» 
describe  pigmentation  of 
the  brain  in  melaneinia, 
condensation  of  the  lung 
in  whooping-cough,  small 
echinococci  in  the  interior 
of  hydatid  cysts,  and  the 
bruit  of  the  heart  in  cho- 
rea. Bright  was  a  capable 
and  accomplished  artist,  a 
collector  and  connoisseur 
of  ei^ravin^,  and  his 
early  volume  of  Hungarian 
travels  is  illustrated  with 
charming  pictures  drawn 
by  himself.  ITiis  great  physician  was  also  an  able  botanist  and 
geologist,  and  personally  a  simple,  unprejudiced,  truth-loving  man. 
Thomas  Addison  (1793-1860),  of  Longbenton,  North  Cumber- 
land, Bright's  colleague  at  Guy's,  was  more  the  brilliant  pathologic 
lecturer  and  diagnostician  than  the  successful  practitioner.  On 
account  of  a  haughty,  repellent  manner  which,  on  his  own  show- 


Thomos  Addison  (1793-1860).  (Cour- 
t(^y  of  Dr.  Herbert  L.  Elason,  Guy'a  Hoft- 
pitui,  London.) 


'  Briftht:  Med.  Chir.  Tr..  Lond.,  1832-33,  r 
'  Guy's  Hosp.  Rep.,  Lond.,  1836,  i,  36-10. 
'  Ibid..  601-637. 
'Ibid..  1838,  ui,  437. 
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ing,  concealed  excessive  shynesa  and  sensibility,  be  never  had  a 
large  practice  and  lived  almost  entirely  for  his  pupils  and  hospital 
work.  He  attached  so  little  importance  to  (faTigging  that  (it  is 
said)  he  sometimes  forgot  to  prescribe;  yet  "Addison's  pill,"  of 
calomel,  di^talis,  and  squills,  for  hepatic  dropsy  in  syphilis,  is  still 
used.  He  was  also  the  first  to  employ  static  electricity  in  the  treat- 
ment of  spasmodic  and  convulsive  diseases  (1837),  and,  in  collabora- 
tion with  John  Morgan,  wrote  the  first  book  in  English  on  the 
action  of  poisons  on  the  living  body  (1829).  In  1849,  Addison 
read  a  paper  before  the  South  London  Medical  Society,'  in 
which  he  described  pernicious  anemia  (twenty  years  before  Bier- 
mer)  and  disease  of 
the  suprarenal  capsules  I 
(mdasma  euprareTiaie) .  ' 
These  cUnical  notsr  '■ 
tions  were  afterward  I 
expanded  at  full  length 
in  his  great  monc^raph  I 
On  the  ConaituHonal 
and  Local  Effects  of 
Disease  (^  the  Supro' 
renal  Capsules  (Lon- 
don, 1855).  This  book 
was  regarded  merely  as 
a  scientific  curiosity  in 
Addison's  time,  but  it 
is  now  rect^nized  as  of 
epcx:h-making  impor- 
tance, since,  in  connec- 
tion with  the  physio- 
l<^c  work  of  Claude 
Bernard,  it  inaugura- 
ted the  study  of  the 
diseases  of  the  ductless 
glands  and  of  those 
disturbances  of  chemi- 
cal equilibrium  known  as  "pluriglandular  syndromes."  It  was 
Trousseau  who  first  proposed  to  call  the  suprarenal  syndrome 
"Addison's  disease."  In  1851,  Addison  and  Sir  William  Gull 
described  the  skin  disease  "vitiligoidea,"  now  known  as  xanthoma. 
*'Addison's  keloid"  is  a  circumscribed  form  of  scleroderma. 

The  pathologist  Thomas  Hodgkin  (1798-1866),  of  Tottenham, 
^England,  a  member  of  the  Society  of  Friends,  always  wearing 


Thomas  Hodgkin  (1798-1866). 


'  London  M.  Gaz.,  1S49,  xliii,  517. 
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their  characteristic  dress,  was  a  philantbro)M8t  and  reformes'  hj 
nature  and  was  driven  away  from  Guy'a,  says  Wilks,  by  hu 
eccentric  independence  of  spirit.  His  reputation  rests  upon  his 
original  description  of  that  simultaneous  enlargement  of  the  spleoi 
and  lymphatic  glands  or  lymphadenoma  (1832')  which,  as  he  him- 
self records,  was  vaguely  outlined  by  Malpighi  in  1665,  and  wliidi 
Wilks,  in  1865,  called  "Hodgkin's  disease."  He  also  wrote  an  ac- 
count of  insufficiency  of  the  aortic  valve  (1829*),  which  antedated 
Corrigan's  classic  paper  by  three  years.  His  essay  on  medical 
education  (1823)  is  an  interesting  contribution,  and  his  Ledvret 
on  the  Morbid  AnaUrmy  of  the  Seroua  and  Mucous  MerrArana 
(1836-40)  is  one  of  the  earliest  English  treatises  on  patholoQr. 
Being  generous  to  his  patients  and  careless  about  collecting  fees, 
Hodgkin  gradually  fell  out  of  practice  and  devoted  the  rest  of  his 
life  to  various  philanthropies.  He  died  at  Joppa,  while  traveling 
in  the  East  with  Sir  Moses  Montefiore,  who  erected  the  monument 
over  his  grave. 

Probably  the  greatest  of  all  illustrators  of  gross  pathology  was 
Sir  Robert  CarsweU  (1793-1867),  of  Paisley,  Scotland,  an  Abta^ 
deen  graduate  of  1826,  who  became  professor  of  pathology  at 
University  College,  London  (1828).  From  a  wonderful  series  of 
2000  wator-coIoT  drawings  of  diseased  structures  (1828-31)  came 
his  lUustrations  of  the  EkmerUary  Forma  of  Diaease  (1837),  a  folio 
of  colored  plates,  drawn  and  set  upon  the  stone  by  himself,  which 
has  never  been  surpassed. 

Among  eminent  English  clinicians  of  the  early  period  were 
Parkinson,  Wells,  Hocigson,  and  Hope. 

James  Parkinson  (1755-1824),  of  London,  one  of  John  Hunter's 
pupils,  is  remembered  to-day  by  his  unique  and  classic  description 
of  paralysis  agitans  or  "Parkinson's  disease"  (1817*),  and  by  the 
fact  that  he  reported  the  first  case  of  appendicitis  in  English 
(1812*),  this  case  being  also  the  first  in  which  perforation  was 
recognized  as  the  cause  of  death  (H.  A.  Kelly).  Parkinson  was  a 
ratiical,  a  rofomier  and  political  agitator,  sometimes  in  hot  water 
with  the  government,  and  what  little  is  known  of  his  life  is  almost 
entirely  duo  to  the  recent  interesting  researches  of  L.  G.  Rowntree 
(1912*).  Ho  wrote  political  and  controversial  pamphlets,  a  num- 
ber of  small  treatises  on  domestic  medicine,  and  a  good  book  on 
medical  education  (.The  hospital  Pvjril,  1800);  but  his  most  im- 

»MrtI.  Chir.  Tr.,  Lon<l..  1832,  xvii,  liK-lU. 

»  London  M.  Guz.,  1828-29,  iii.  433^43. 

•  Parkinson:  An  EHsay  on  the  Khakinfi  Palsy.  London,  1817. 

'  Mel,  Chir,  Tr..  Lon<i.,  1S12.  iii,  57. 

'  Ron-Dtrce:  ItuU.  JohnK  Hopkins  Hunp.,  Ball.,  1912,  xxiii,  33-46. 
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portant  contributions  outside  of  medicine  are  his  works  on  fosal 
remains  (1804-22).  An  able  geolt^ist  and  paleontologist,  he  is 
memorable,  with  Avicenna,  Fracastorius,  Stensen,  Hutton,  Wol- 
laston,  Owen,  and  Huxley  as  one  of  the  medical  men  who  have  con- 
tributed something  of  permanent  value  to  these  sciences. 

William  Charles  WeUs  (1757-1817)  was  bom  in  South  CaroUna, 
but  his  people  being  Tories  in  the  Revolutionary  period,  he  must 
be  accounted,  by  his  own  choice,  a  British  subject.  Wells  was  a 
highly  original  observer,  both  in  medicine  and  physics,  his  most 
important  contribution  to  the  latter  science  being  his  well-known 
Essay  on  Dew  (1814).  He  described  the  albuminous  urine  of 
dropsy  in  1811',  and,  in  1810,  published  perhaps  the  earliest  clin- 
ical report  on  the  cardiac  comphcations  of  rheumatism.'  His 
essays  on  vision  (1793-1814)  contain  many  observations  of  the 
highest  originality. 

Joseph  Hodgson  (1788-1869),  of  Birmingham,  a  successful 
lithotomist,  wrote  an  important  Treatise  on  Diseases  of  the  Arteries 
and  Veins  (1815),  in  which  he  gave  the  first  description  of  aneurys- 
mal dilatation  of  the  aortic  arch,  which  the  French  writers  call 
maladie  d' Hodgson,  This  book  is  a  wonderful  storehouse  of 
knowledge  on  the  subject  of  vascular  disease,  and  contains  a 
great  many  valuable  historic  data  about  aneurysms  and  the 
early  l^ationa  of  important  arteries.  In  connection  with  it, 
we  may  mention  Allan  Bums's  "Observations"  on  Heart  Disease 
(1809). 

James  Hope  (1801-11),  of  Stockfort  (Cheshire),  an  Edinburgh 
graduate  (1825),  afterward  associated  with  St.  George's  Hospital, 
did  much  for  our  knowledge  of  heart-murmurs,  aneurysm  and 
valvular  disease,  summarized  in  his  treatise  on  Diseases  of  the 
HeaH  and  Great  Vessels  (1831).  In  1833-4,  he  produced  an  atlas 
of  plates  of  anatomy,  drawn  by  himself,  which  was,  however,  sur- 
passed by  that  of  Carswell  (1837). 

The  most  important  English  treatise  on  the  practice  of  medi- 
cine in  the  first  half  of  the  nineteenth  century  was  the  "Lectures 
on  the  Principles  and  Practice  of  Physic,"  published  in  1843  by 
Sir  Thomas  Watson  (1792-1882).  For  more  than  a  quarter 
century,  this  work  continued  to  pass  throt^h  many  editions  and 
enjoyed  a  well-deserved  popularity  on  account  of  its  author's 
attractive  and  elegant  style  and  bis  clear  presentation  of  his  sub- 
ject. 

The  treatise  on  practice  by  Bright  and  Addison,  of  which  only  the  firet 

I  Wells;  Tr.  Soc.  Imprave.  Med.  and  Chir.  Knowledge,  1804-12,  Lond., 
1812,  iii,  194-240. 
•  Ibid.,  372-412. 
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volume  wu  evn  published  (ISOO),  is  a  strictly  Bdentific  |Koductk>n,  id  wfaidi 
the  phenomena  of  disease  are  treated  in  rigid  categorieB,  as  in  a  wotk.  on  nuthA- 
matical  physics.  It  is  remarkable  for  its  frankly  agnoBtic  spirit  in  regard  to 
obecurc  phenomena,  such  as  the  nature  (rf  fever.  Moot  of  the  text  is  said  to 
have  been  written  by  Addison. 

Other  plinical  treatises  of  the  period,  now  almoat  fcMvotten,  were  Scod^ 
more  on  ^ul  (1816),  Thackrah  on  the  blood  (ISIQ),  Sir  Chariee  HutingBOi 
inflammation  of  the  lungs  (1820),  Sir  James  Clark  on  phthisis  (1835),  Fnndi 
Sibson  on  position  of  the  internal  organs  (1844),  Goldms  Bird  on  urinary  de- 
posits (1845),  and  the  works  of  James  Hope  (1832),  Peter  Mere  Lntlum  (1845), 
Alison  (1S45),  and  Chevers  (1851)  on  heart  disease, 

A  prominent  feature  of  English  medicine  in  this  period  was  tbe  publi<>- 
tion  of  admirable  systems  and  encyclopedias  of  medicine,  such  as  those  of 
Forbes  (1833-35),  Todd  (1835-59),  TWeedie  (1840),  South  (1847),  and  Rey- 
nolds (1866-79).  These,  with  Pane- 
koucke's  sixty-volume  Dietioiuiaut  da 
icimcat  mtdiaUei  (1812-22)  ud  the 
forty-one  volume  Bnci/clopedie  of  De- 
chambre  (1834-4e>),  were  tbe  forenm- 
ners  of  such  later  works  as  Quain's 
Diclionaiy  of  Medicine  and  the  sys- 
tems of  Ziemsaen,  Eulenburg,  Allbutt, 
and  Osier.  A  remarkable  compiler  of 
the  day  was  James  Copland  (1791- 
1870),  of  the  Orkney  Islands,  a  "poly- 
historian"  of  the  type  ridiculed  m 
Germany,  who  made  bis  living  by 
hack  work,  and  whose  "Dictionary  tt 
Practical  Medicine"  (1834-^59)  txm- 
sistH  of  3509  double  column  paces,  all 
written  by  himself.  NormanAloore 
Ukens  it  to  the  Continent  of  Rhaces, 
adding  that  our  own  generation  leaves 
it,  "as  undisturb(>d  on  the  shelves  as 
the  Continent  itself."  As  president 
of  \he  Pathological  Society  ofLondon. 
Copland  excited  many  a  chuckle  of 
df^rision  when  he  claimed  various  mod- 
em diiieoveries  as  hia  own. 

A  most  Important  feature  of  Brit- 

\A\  mMlicinc  in  the  nineteenth  century 

was  the  work  of  tbe  Anglo-Indiui  snr- 

geons.    The  East  India  Company  was 

chartered  by  Oucen  Ehzabeth  in  1600 

and  ectablifhed  its  first  trading  station 

Gabriel  Bough  ton,  who,  in 

ahan  at  Ap-a,  and  William 

to  Delhi  in  1714-17,  were  both  of 

lecssions  and  charters  for  the  com- 

thc  three  great  centers  at  Bombay, 


in  1612. 

1645.  w 

Humiltim.  who  iireoniimnied  the  missi 

them  in.-itrunicnliil  in  Krcuring  trading 

pany,  leading  up  to  the  establisliment 


Calcutta,  and  Alailras:  bul  if  wa«  not  until  well  after  Chve's  victory  at  Plamey 
in  1757  that  we  ki-o  the  ln<lian  Medical  Sen'ice  playing  much  of  a  part  in 
colonial  and  tn)i)icul  medicine.    It  was  formally  coastituted  as  such  on  Jan- 


'  Tlir  .'teventeenth  century  encyclopwiiivi  of  medicine  were  really  antholo- 
gies. 'Oic  modern  idea  <)f  dirlicmary  compilations  originated  in  such  works  as 
the  Konversations.I.^xikn  of  Huhner  (1704)  and  Broekhaus  (1796-1808),  tbe 
encyclopedias  of  p;i>hraim  Chambers  (172S).  Didorot  (1751-72).  and  Voltaire 
(Dictionnaire phUoHojihiqur.  17l>4),and  lheEncycli)pa^iaBritanniea  (1768-71). 
For  a  (!ood  list  of  early  medical  encyclopcdia-i,  sec  Brit.  Med.  Jour.,  London, 
1913,  i,  725. 
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uaiy  1 ,  1 764.  The  earliest  treatise  on  troiiical  medicine  was,  in  fact,  published 
in  1768  by  James  Lind  (1716-94),  wboee  important  work  WEts  followed  in  due 
course  by  an  impoHing  array  of  books  on  the  Indian  climat«  and  diseases, 
notably  those  of  John  Peter  Wade  (1791-93),  William  Hunter  (1804),  Sir 
James  Annealey  (1825),  William  TwinioK  (1S32),  Sir  James  Raiiatd  Martin 
(1841),  Allan  Webb  (1848),  and  Charlee  Moreheod  (1856),  not  to  omit  Good- 
eve's  perennial  Uttle  treatise  on  tropical  pediatrics  (1844).  Aside  from  the 
development  of  tropical  medicine,  the  onanizatton  of  hospitals,  of  mediod 
education,  of  pubUc  hygiene,  and  other  administrative  duties  connected  with 
the  building  up  of  the  Indian  Empire,  the  most  important  achicvemen(j<  of 
these  army  surgeons  were  their  remarkable  first-hand  accounts  of  heat  stroke 
(those  of  Green,  Barclay,  Longmore  el  al.,  being  among  the  cloeest  to  fact  that 
we  have),  the  descriptions  of  various  forms  of  snake-^ile,  of  native  modes  of 
poisoning,  and  of  the  properties  of  far  eastern  drugs,  the  many  contributions 
to  Indian  botany,  Eoology,  geolc^y,  and  etbnc^aphy,  the  ongiDal  accounts 
of  cholera,  beri-beri,  scurvy,  dysentery,  leprosy,  and  filarial  elephantiasis,  and 
the  introduction  of  such  novelttes  as  mesmenc  anesthesia,  the  British  Army 
bamboo  splint,  and  the  Hindu  method  of  teaching  surgical  incision  upon  plants, 
or  the  reintroduction  of  the  use  of  ipecac  in  dysentery  by  Surgeon-Major  E.  S. 
Docker  in  1858. 

The  Uterary  organ  of  the  Indian  Medical  Service  at  this  time  was  the 
India  Journal  of  Medical  Science  (1834-46),  which  was  edited  up  to  1842  by 
Frederick  Corbyn.  The  e&rUer  volumes  contain  interesting  engravings  of 
some  of  the  medical  nabobs  of  the  period. 

Two  of  the  Anglo-Indian  suneons  will  always  hold  a  high  place  in  the 
history  of  serpent  venoms,  viz.,  Patrick  Russell  (1727-1805),  of  Braidahaw, 
Scotland,  whose  Account  of  Indian  Serpents  (four  volumes  1796-1809)  was 
the  earliest  venture  in  the  field,  containing  the  original  description  of  the 
celebrated  Russell's  viper  (Dofeoio  ftwseUii);  and  Sir  Joseph  Fayrer  (1824- 
1907),  who  played  a  spirited  part  in  the  Mutmy,.and  whose  Thanato-phidia  of 
India  (1872)  is  one  of  the  great  classics  of  zoology,  describing  all  the  venomous 
snakes  of  the  Indian  Peninsula,  with  magnificent  life-size  plates  from  drawings 
by  Hindu  pupils  in  the  Government  School  of  Art  in  Calcutta;  and  original 
experiments  on  the  venoms,  which  were,  however,  preceded  by  the  early  work 
of  the  Abbfi  Fontana  and  Weir  Mitchell  (1870).  The  greateet  of  the  Anfjo- 
IndJan  zodtogiste  was  Thomas  Caverhill  Jerden,  whose  accounts  of  the  birds 
(1844-64)  and  mammals  (1854)  are  famous.  Among  the  many  botanic 
works  were  William  Roxburgh's  Plants  of  the  Coramandel  Coast  (1795-1819) 
and  Fhra  Indica  (1820-24),  Nathaniel  WaUich's  Tentamen  Flora  Nepalensig 
(1824-26)  and  Plants  Asiatica  Rariorea  (1830-32),  Robert  Wight's  Jcotks 
Planiarum  India;  Orienlalit.  six  volumes  with  over  2000  plates  (1838-63), 
William  Griffith's  lames  Planiarum  Asiaticontm  (1847-51),  and  Thomson  and 
Hooker's  Flora  Indica  (1855).  Important  original  monographs  on  tropical 
diseases  were  John  Peter  Wade  on  fever  and  dysentery  (1791-93),  John 
MacPheraon's  Annals  of  Cholera  (1839),  Edward  Hare  on  the  treatment  of 
remittent  fever  and  dysentery  (1847),  N.  C.  MacNamara's  History  of  Asiatic 
Cholera  (1876),  and  the  oripnal  investigations  of  Henry  Vandyke  Carter, 
(1831-97)  on  mycetoma  (1874),  leprosy,  and  elephantiasis  (1874)  and  spirillosis 
(1882),  and  of  Leonard  Rogers  on  Indian  fevers  (1897-1908),  and  dysenteries 
(1913).  Beri-beri  had  already  been  described  in  the  seventeenth  century  by 
Bontius  (1642)  and  Tulp  (1652),  but  the  treatise  of  John  Grant  Malcolmson 
(1836)  will  always  be  accounted  the  classic  source  of  recent  knowledge  of  the 
disease.  The  treatise  on  tropicsJ  pediatrics  by  Frederick  Corbyn  (1828) 
and  Henry  Hurry  Goodeve  (1844)  were  new  departures,  and  the  latter  en- 
joyed a  popularityof  nearly  fifty  years  standing.  Some  of  the  Indian  EUrgeons, 
who  left  the  service  early,  attained  distinction  in  other  fields  of  activity, 
notably  Murchison,  Esdailc,  Playfair.  whose  midwifery  passed  through  nine 
editions  (1S76-98),  Ireland,  memorable  for  his  writings  on  insanity,  .and  Ed- 
ward John  Warins  (1819-91),  who  compiled  the  first  official  Indian  pharma- 
copceia  (1868),  a  bilingual  work  on  Bazar  Medicines  (1860),  also  a  Baller- 
like  BMiolheca  Therapmltea  (1878),  and  afterward  did  good  service  in  public 
hygiene. 
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Charles  Morchison  (1830-79),  bom  in  Jamaica  of  Scotch  par* 
entage,  entered  the  Bei^al  army  in  1853,  and  published  a  treatise 
on  the  climate  and  diseases  of  Burmah  in  1855.  Returning  to 
England,  be  became  a  promiDent  physician  at  the  London  Feva 
Hospital  (1856-70)  and  St.  Thomas's  Hospital  (1871-79),  in  ccm- 
nectioD  with  bis  wonderful  special  knowledge  of  fevers;  and,  in 
1873,  he  was  presented  with  a  testimonial  by  the  residents  of  West 
London  for  tracing  an  epidemic  of  typhoid  to  a  polluted  milk 
supply.  He  waa  noted  for  his  solid  accuracy,  promptitude,  and 
decision  in  diagnosis,  and  although  he  opposed  the  bacterial  theoty 
of  infection,  his  Treatise  on  the  CorUinved  Fevers  of  Great  B-riihin 
(1862)  is  as  important  a  work  for  England  as  Drake's  Diseases  c^ 
the  Mississippi  VaUey  is  for  the  United  States.  Murchison  trans- 
lated Frerichis'  book  on  diseases  of  the  Uver  in  1861  and  wrote  s 
number  of  important  monographs  on  tbe  same  subject  himself. 
Like  bis  famous  brother,  he  was  an  able  geologist. 

The  name  of  Esdaile,  of  the  Indian  Medical  Service,  is  promi- 
nently associated  with  the  history  of  hypnotism,  particularly  of 
hypnotic  anesthesia  in  surgical  operations.  After  the  time  cf 
Mesmer,  hypnotism  was  only  a  peg  for  arrant  charlatanry.  Tlie 
gTBat  pioneer  of  scientific  hypnosis  was  James  Braid  (1795-1861), 
a  surgeon  of  Fifeshire,  Scotltrnd,  who  settled  in  Manchester  and 
became  attracted  to  the  subject  of  animal  magnetism  about  1841. 
Braid  at  first  believed  that  the  phenomena  produced  by  profes- 
sional mesmerists  were  due  to  "collusion  and  illusion";  but  be 
soon  became  convinced,  upon  experimentation,  that  there  can  be 
a  genuine  self-induced  sleep  brought  about  by  a  fixed  stare  at  a 
bright  inanimate  object  (Braidism).  The  importance  of  Braid's 
work  is  that  he  proved  that  the  mesmeric  influence  is  entirely  sub- 
jective or  personal,  and  that  no  fluid  or  other  influence  passes  from 
the  operator  to  the  patient.  This  subjective  trance  he  called 
neurohypnotiam  or  hypnosis  (1842),  and  his  important  treatise 
on  (he  subject  was  entitled  Neurypnology,  or  the  Rationale  of  Ner- 
vous Sleep  (1843).  Braid's  ideas  met  with  violent  opposition, 
especially  from  the  professional  mesmerists,  who  wished  to  keep 
their  exhibits  upon  a  miraculous  basis,  but  his  ideas  were  taken 
up  by  Azam,  Broca,  Charcot,  Li^beault,  Bemheim,  and  became 
the  true  starting-point  of  the  French  school.'  Hypnotism  was 
first  used  in  surgical  operations  by  John  Elliotson  (1791-1868*), 
a  professor  of  practice  in  the  University  of  London  and  president 
of  the  Royal  Medical  and  Chirurgical  Society,  who,  in  1843,  pul^— 
lished  a  pamphlet  describing  Numerous  Cases  of  Surgical  Opera-~ 

■  Wilhdm  Prpycr  tranalatpd  Braid's  complete  works  into  Gennan  in  1882. 
*  To  whom  Thackeray  dedicated  his  "PendenniB." 


sdbvGoOgIc 


IIODERN   PERIOD  449 

lions  without  Pain  in  the  Mesmeric  State.  Dispute  about  this  led 
to  his  resignation  from  his  various  o£Gces.  A  far  more  impressive 
record  was  made  by  James  Esdaile  (1808-59),  of  Montrose, 
Scotland,  who,  in  1845,  b^an  to  try  hypnotism  in  operating  on 
Hindu  convicts.  He  performed  over  100  such  operations  with  suc- 
cess, having  been  put  to  a  severe  test  by  the  Deputy  Governor  of 
Bengal,  and  eventually  had  a  record  of  261  painless  operations  with 
a  mortality  of  5.5  per  cent.,  which  he  described  in  his  book,  "Mes- 
merism in  India"  (1846).  On  returning  to  Scotland,  Esd^le  found 
that,  except  in  disease,  the  self-contained  Europeans  differed  from 
the  impressionable,  neurotic  Hindus  in  not  being  specially  suscepti- 
ble to  the  hypnotic  trance. 

Gennan  medicine,  in  the  first  half  of  the  nineteenth  century, 
labored  under  the  disadvantage  of  being  split  up  into  schook. 
Exhausted  by  the  Napoleonic  wars,  and  existing  mainly  as  a  set 
of  petty  principalities,  with  only  a  vague  racial  and  political 
solidarity,  the  German  people  had  to  endure  a  long  period  of  brutal 
military  regime,  as  a  natural  sequel  of  the  previous  struggle  against 
foreign  invasion.  In  consequence,  the  best  minds  of  the  time  were 
driven  into  various  ideahstic  modes  of  thought,  a  fermentation 
which  came  to  a  head  in  the  Revolution  of  1848.  Bnmonianism, 
Mesmerism,  and  the  various  phases  of  "magical  medicine"  which 
followed  in  its  train,  had  prepared  the  ground  for  the  wildest  kind 
of  speculation.  During  this  period  of  idealism,  the  favorite 
philosophers  were  Schelling,  Fichte,  and  Hegel.  Clinical  medicine 
was  dominated  by  the  fanciful  reveries  of  the  Nature-Philosophy 
School,  of  which  Schelling  himself  was,  indeed,  the  founder.  Its 
principal  spirit  was  the  Bavarian  naturalist,  Lorenz  Oken  (1779- 
1S51),  editor  of  the  journal  Isis  and  a  founder  of  the  first  Ger- 
man Congress  of  Naturalists  and  Physicians  (1822),  in  whom  great 
originality  of  thought  went  hand  in  hand  with  much  ineptitude. 
He  accepted  and  expanded  Goethe's  vertebrate  theory  of  the  skull 
(in  1806),  regarded  the  flesh  as  a  conglomeration  of  infusoria  (cells), 
and  glorified  the  male  element  m  nature  to  the  extent  of  declaring 
that  "Ideally  every  child  should  be  a  boy,"  Other  members  of 
the  school,  such  as  Dollinger,  Gorres,  Treviranus,  and  Steffens, 
drifted  into  a  maze  of  incomprehensible  jargon  and  fanciful  dis- 
tinctions as  to  the  real  and  the  ideal,  identity,  imponderables, 
polarities,  irritability,  metamorphosis,  and  the  like.  Hard  upon 
the  Nature-Philosophy  School  followed  the  Natural  History  School, 
which  aimed  to  name  and  classify  diseases  after  a  rigid  system,  as 
in  botany  or  zoology.  It  was  succeeded  by  the  rational  or  physio- 
logic teaching  of  Roser  and  Wunderlich,  Henle  and  Pfeufer,  the 
forerunners  of  the  scientific  movement  of  German  medicine,  which 
was  headed  by  the  pupils  of  its  prime  mover,  Johannes  Mtlller. 
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Apart  from  these,  many  strayed  into  such  devious  by-paths  ax 
Phrenology,  Homceopathy,  Rademacherism,  BauoBcheidtism,  Hy- 
dropathy, Odic  Force,  Animal  Magnetism,  and  other  narrow  nod 
exclusive  ways  of  conceiving  the  facts  of  medicine.  The  tendency 
of  all  these  hole-and-corner  schools  was  toward  wholesale  contonpt 
for  the  scientific  achievements  of  men  like  Bichat  and  Magendie, 
Laennec  and  Louis,  or  the  practical  sense  of  such  cEnical  workers 
as  Bright,  Stokes,  or  Graves;  and  this  tendency  reached  the  limit 
of  exaggeration  in  the  doctrines  of  the  New  Vienna  School,  as 
stated  by  Skoda,  Hamemijk,  and  Dietl.  Skoda  said  that  while  we 
can  diagnose  and  describe  disease,  we  dare  not  expect  by  any  means 
to  cure  it.  Dietl,  in  an  oft-quoted  utterance  of  1851,  announced 
that  a  physician  must  be  judged,  not  by  the  success  of  his  treat- 
ment but  by  the  extent  of  his  knowl- 
edge: "As  long  as  medicine  is  art,  it 
will  not  be  science.  As  long  as  then 
are  successful  physicians  there  will  be 
no  scientific  physicians."  These  inge- 
nious paradoxes,  which  amounted  vir- 
tually to  a  plea  of  impotence,  made  up 
the  "therapeutic  nihilism"  of  the  New 
Vienna  School.  The  Revolution  of  1848 
dissipated  the  silly  doctrines  of  the 
Nature-Philosophy  School  into  space, 
but  the  New  Vienna  School  died  hard, 
and  Rokitansky  had  to  be  overthrown 
by  \'irchow,  and  Senmielweis  had  to 
sacrifice  his  life  in  proving  his  thesis 
before  German  medicine  could  finally 
emei^e  from  the  Happy  Valley  of  specu- 
lation to  gain  the  tableland  of  reality.' 
The  first  to  break  away  from  the  jargon  of  the  Nature-Phil- 
osophy School  was  Johann  Lucas  Sch&nlein  (1793-1864),  of  Bam- 
berg, the  founder  of  the  so-called  Natural  Hlstoiy  School,  the 
ambition  of  which  was,  as  we  have  said,  to  study  medicine  as  de- 
scriptive botany  and  zoology  are  studied.  Schonlein,  his  pupil, 
Carl  Canstatt,  and  Conrad  Heiiirich  Fuchs,  all  of  them  inspired  by 
dc  CandoUe's  classification  of  plants,  proceeded  to  make  arbitrary 
classifications  of  disease,  based,  in  each  case,  upon  a  very  ha«y 
fundamenium  divisionis,  not  unlike  those  of  Boissier  de  Sauvages 
in  the  eighteenth  century.  Schonlein,  in  particular,  indulged  in 
such  whimsies  as  forcing  gangrene  of  the  uterus  into  the  class 


York  Med.  Jour,  1901,  Ixxiii,  617-623. 
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"Deurophlc^pMes"  and  cholera  into  the  catarrhs.  In  his  progress 
from  Wtirzburg  to  Zurich  and  Berlin,  he  passed  through  all  three 
of  the  developmental  phases  of  the  Natural  History  School,  the 
parasitic,  the  nosologic,  and  the  scientific'  The  real  merits  of 
Schdnlein,  however,  are  of  a  different  order.  In  his  clinic  at  the 
Charity,  in  Berlin,  he  was  the  first  to  lecture  on  medicine  in  German 
instead  of  Latin  (1840),  and  was  the  founder  of  modem  clinical 
teaching  in  Germany,  introducing  examinations  of  the  blood 
and  urine,  chemical  analysis,  auscultation,  percussion  and  micro- 
scopic investigations.  He  wrote  little,'  his  only  contributions 
of  importance  being  his  observation  of  triple  phosphates  in  the 
excreta  of  typhoid  fever  (1836),  his  description  of  peliosis  rheu- 
matica  (Schonlein's  disease)  in  1837,'  his  discovery  of  the  parasitic 
cause  of  favus  (achorion  Schonleinii)  in  1839,*  and  his  proposal  of 
the  terms  "typhus  abdominalis"  and  "typhus  exanthematicus" 
to  differentiate  these  diseases  (1839),  and  of  the  term  "hemo- 
philia" for  the  hemorrhage  diathesis.  Schonlein  was  a  man  of 
peculiar  character.  During  his  later  years  in  Berhn  he  often 
affected  the  eccentricities  of  a  recluse,  denying  himself  to  patients 
when  it  suited  his  whim,  and  otherwise  treating  them  with  the 
"godlike  coarseness"  of  demeanor  (gottlicke  GrobheiP)  which  was 
then  the  vogue.  His  scientific  abilities  have  been  ably  set  forth 
in  the  well-known  eulogy  of  Virchow  (1865*),  but  he  seemed,  ahke 
to  the  delicate  perception  of  Fanny  Hensel  and  the  plain  common 
sense  of  Augustin  Prichard,  something  of  a  boor. 

Schonlein's  pupil,  Carl  Friedrich  Canstatt  (1807-50),  of  Ratis- 
bon,  wrote  a  sterling  text-book  on  practice,  absolutely  free  from 
metaphysical  dogma,  which,  says  Jacobi,'  was  the  "Bible  of  Ger- 
man medicine"  until  it  was  superseded  by  Niemeyer,  as  the  latter 
was,  in  due  course,  by  StriJmpell. 

The  scientific  movement  in  modem  German  medicine  was 
started  and  kept  in  pace  mainly  through  the  medium  of  four  im- 
portant periodicals  which  stood  out  for  exact  investigation  and  ex- 
erted great  influence  upon  the  younger  spirits  in  the  speculative 

'  Neuburger.     (Puschmann  Handbuch,  ii,  145.) 

'  Aa  to  certain  subroerged  writing  of  Schi3nlem,  see  E.  Ebetdii:  Axch.  f. 
Gesch.  d.  Med.,  Uipz.,  lBll-12,  v,  44B-452. 

*  SchOnlein:  Allg.  u.  spec.  Path.  u.  Therap.,  Herisau,  1837..ii,  1848. 

*  MQller'a  Awh.,  Berlin,  183&,  82,  1  pi.    (A  Contribution  of  only  20  lines.) 
'  The  Homeric  phrase  occurs  (or  the  first  time  in  Friedrich  Schiegel's 

celebrated  romance  of  "Lucinde."  Virchow  givea  one  (perhaps  apocrypbal) 
instance  of  SchSnlein's  rudeness.  The  latter  was  once  consulted  by  an  elderiy 
phvsician,  who,  disconcerted  by  his  brusque  manner,  pointed  to  lus  gray 
bairs.     Schonlein  retorted:  Auch  die  Eael  sind  grau! 

*  Virchow:  Ged&chtnissrede  auf  Lucas  Schdnlein,  Berlin,  1866. 

*  Jaoobi:  Op.  at.,  p.  622. 
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period,  via.,  Mailer's  ArchivfUr  Anaiomie,  Physiologie  undwiaat- 
sckafUiche  Medicin  (1834),  Henle  and  Pfeufer's  Zeilschrift  fir 
ratioiielle  Medicin  (1841-69),  Roser  and  Wunderlich's  Archie  fvr 
pkysiologische  Hdlkunde  (1842-59),  and  Virchow's  Archiv  fur 
pathologiscke  AruUomie  (1847-1913),  Of  these  able  editors.  Mai- 
ler, Henle,  and  Virchow  were  the  leaders  in  Germany  of  compara- 
tive, histologic,  and  pathologic  anatomy  respectively,  and  Aliiller, 
in  particular,  was  the  greatest  German  physiologist  of  his  lime. 
Wunderlich  was  perhaps  the  most  original  clinician. 

Carl  Reinhold  August  Wunderlich  (1815-77),  of  Wiirttemberg, 
graduated  at  Tubingen  in  1837  and  tau^t  medicine  there  until 
1850,  when  he  succeeded  to  Oppolzer's  cbur  at  Leipzig  (1850-77). 
He  described  renal  apople:? 
(1856),  wrote  a  good  treatise 
on  practice  (1858)  and  an  ex- 
cellent history  of  medicine 
(1859),  but  his  masterpiece  is 
undoubtedly  his  treatise  on  the 
relations  of  animal  heat  io 
disease  (1868'),  which  is  the 
very  foundation  of  our  present 
clinical  thermometry.  Before 
Wunderlich's  time,  Reil  and 
others  had  written  Qve-volume 
treatises  on  fever  as  a  disease. 
About  1850,  Clausius,  Helm- 
hultz,  and  Sir  William  Thom- 
son had  worked  out  the  mathe- 
matical relations  of  the  lavs 
governing  heat-transforma- 
tions, and,  in  1849,  Thomson 
(Lord  Kelvin)  had  established 
his  "alisolulc  scale  of  temperature,"  without  which  no  thermom- 
eters could  be  reliable.  l'|xin  this  hint,  Wunderlich  made  many 
careful  iibscrvutions  of  temperature  in  disease,  taliulating  his  re- 
sults, and,  after  the  true  significance  of  the  thermal  changes  in 
the  iKxiy  were  better  un<lersf((od,  thermometry  became  a  rec<^- 
nized  feature  in  clinical  diagnosis,  and  new  studies  were  made  erf 
fever  and  (it her  pathologic  problems  in  which  the  idea  of  tempera- 
ture is  involved.  Before  the  time  of  Clausius,  heat  (caloric)  was 
still  rcganlod  by  many  as  a  material  sulwtancc,  an  idea  which  threw 
back  the  pn)grcss  of  medicine  as  much  jis  did  its  parent  and  fore- 


Ciirl  R.  A-  Wundprlifh  (1815-77). 
(By  kim)  iicrmiHsiim  of  j'>au  (ii'hoiuintt 
Fr;iii7.  Hiifmann-Wuniicrlich.  Leipzig.) 


'  Wunderlich ;    Dua  Verlialten  dor  Eipenwiir 


1  Kronkheiten,  Lnfuig. 
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runner,  the  phlogiston  theory  of  Stahl.^  By  utilizing  the  advanced 
thermodynamic  knowledge  of  his  time,  Wunderlich  made  his  book 
a  permanent  scientific  classic.  He  found  fever  a  disease  and  left 
it  a  symptom. 

Josef  Skoda  (1805-81),  of  Pilsen,  Bohemia,  was  the  leading 
clinician  of  the  New  Vienna  School  and  the  exponent  of  its  thera- 
peutic nihilism.  He  was  the  first  medical  teacher  in  Vienna  to 
lecture  in  German  (1847),  and 
taught  nearly  all  his  liife  in 
the  AUgemeines  Krankenhaus. 
His  principal  contribution  to 
medicine  is  his  treatise  on 
percussion  and  auscultation 
(1839^),  in  which  he  attempts 
to  classify  the  different  sounds 
in  the  chest  by  cat^ories, 
ranged  according  to  musical 
pitch  and  tonality,  and  alter- 
nating from  full  to  hollow, 
clear  to  dull,  tympanitic  to 
muffled,  high  to  deep.  Skoda's 
resonance,  the  drum-hke  sound 
heard  in  pneumonia  and  peri- 
cardial effusion,  is  a  perma- 
nent part  of  modem  diagnosis. 
Although  little  was  known  of 
the  physics  of  sound  in  Skoda's 
time,  his  acoustic  refinements 
were,  in  some  respects,  an  im- 
provement upon  the  loose  de- 
scriptive terms  used  by  the  French  clinicians  of  the  period,  so 
wittily  exemplified  in  the  "Stethoscope  Song"  of  Dr.  Holmes: 

"The  bruU  de  ripe  and  the  bruit  de  aeU 

And  the  hrail  de  duMe  are  aU  combined; 
How  happy  Bouillaud  would  be, 
If  he  a  case  Uke  this  could  find." 

None  the  less,  so  effective  an  expression  as  LaSnnec's  "tegoph- 
ony"  still  means  a  great  deal  to  the  ear  of  the  modem  practi- 

■  It  is  now  chaHtably  mippoeed  that  when  Stahl  and  his  followers  mfun- 
tained  that  if  a  body  undergoes  combustion,  it  gives  off  somethii^  (becomes 
"dephlogisticated"),  they  were  clumsily  groping  in  the  direction  of  Camot's 

Cinciple  that  "Heat  cannot  flow  from  a  colder  to  a  warmer  body."    Even  aa 
te  BB  1865,  we  find  such  an  able  engineer  as  the  hard-headed  Rankine  still 
believing  that  heat  is  an  indestructible  substance. 

*  Skoda:  Abhandlung  Qber  Perkussion  und  Auskultatidn,  Vieiuia,  1839. 


sdbvGoOgIc 


454 


HI&TORT   OF  MEDICINE 


tioner.  In  recent  times,  Skoda's  work  has  found  further  eUbwi- 
twin  in  the  complicated  instruments  with  Helmholtz  reaonatoi! 
which  »ome  clinicians  use  to  analvEe  the  sounds  of  the  chfsl 
for  teaching  purposes.  I^koda  was  a  whimsical,  top-heav)'  old 
bachelor,  who,  as  Baas  relates,  put  up  with  queer  clothes  all  hi: 
life  for  fear  of  offending  his  tailor  {a  personal  friend),  yet  omt 
sued  a  clei^'man  to  obtain  payment  of  a  fee.'  He  looked  upon 
hi«  patients  as  objects  of  investi^tion  merely,  and,  when  it  came 
to  treatment,  said,  with  a  shrug:  Ach,  das  ist  ja  alles  eina!  This 
set  a  bad  example.  The  humane  or  ps>-chic  ade  of  medical  treat- 
ment was  entirely  ignored,  and  a  diagnosis  confiimed  by  a  post- 
mortem came  to  be  a  sort  of 
shibboleth  in  Vienna,  and 
snap-diagnoses  {SchneU-DioQ- 
nosen)  the  fashion,  even  amome; 
practitioners,  who  could  not 
have  difTerentiated  the  pitcii 
and  tonality  of  a  heart-sound 
from  a  band  of  music. 

Carl  Rokitansby  (18M- 
78),  Skoda's  colleague,  was 
also  a  Bohemian,  but  a  man 
of  different  type,  genial  and 
unassuming,  where  Skoda  was 
pragmatic  and  pedantic;  a 
graceful  and  witty  writer, 
where  Skoda  was  dry  and 
dull.  His  ^'iennese  bonhomie 
is  sensed  in  his  jest  about 
his  four  sons,  two  of  whom 
were  physicians,  the  other 
two  singers :  Die  Einen  heUea, 
die  Anderen  heulen.  Roki- 
tansky  did  an  rnnmioiis  amount  of  pathologic  work,  and,  it 
is  said,  had  the  dis|x)sal  of  Ijctween  1500  and  1800  cadavers 
annually.  He  made  over  30,000  ptstmortems  in  his  life.  He  was 
tile  first  to  detect  bacteria  in  the  lesions  of  malignant  endocarditis, 
and  to  diffcn'nt  inte  Iwtween  lobar  and  lobular  pneumonia,  as  also 
iKJtweon  Bright's  disease  and  Speckniere  (\'irchow'B  amyloid  de- 
generation of  the  kidney).  He  first  described  acute  dilatation  of 
the  stomach  (1842),  left  a  classic  account  of  the  pathologic  ap- 
pearances in  acute  yellow  atrophy  of  the  liver,  giving  the  disease 
its  present  name  (1843);  descriljed  and  tlcfined  the  bronchitic  and 

>  Buas:  Op.  cit..  footnote  to  p.  954. 


Ciirl  Rrtkitansky  (1804-78). 
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pulmonary  complications  of  typhoid  as  bronchotyphus  and  pneu- 
motyphus;  and  completed  Laennec's  picture  of  emphysema  of  the 
lungs  by  describini;  the  microscopic  appearances  of  the  same.  In 
obstetrics  and  orthopedics,  he  is  memorable  as  the  first  to  describe 
the  spondylolisthetic  deformities  (1839').  The  value  of  the  first 
edition  of  Rokitansky's  treatise  on  pathologic  anatomy  {1842- 
46*)  was  seriously  impaired  by  his  doctrine  of  "erases"  and  "stases," 
in  which  chemical  states  of  substance  were  actually  conceived  of 
as  being  susceptible  to  "disease,"  and  which  was  mercilessly  chaffed 
out  of  existence  by  Virchow  (1846*).  The  latter  intimated  that 
Rokitansky  was  in  reality  an  adherent  of  the  Natural  History 
School,  since  he  employed  a  bizarre  terminology  to  describe  thii^ 
of  which  he  had  no  ken,  his  chemical  hypotheses  of  tissue  changes 
being  susceptible  of  a  simpler  and  more  purely  mechanical  ex- 
planation, while  his  attempt  to  revamp  the  ancient  drivel  about 
soUdism  and  humoralism  was  a  monstrous  anachronism  (ein 
ungeheurer  Anachronismus).  Virchow  knew  more  chemistry  than 
Rokitansky,  but  he  cordially  admitted  that  in  picturing  what  was 
actually  before  him  on  the  postmortem  table  his  jolly  Viennese 
rival  was  the  ablest  descriptive  pathologist  of  his  time.  It  is  said 
that  when  Rokitansky  read  Virchow's  criticism,  he  could  never 
bring  himself  to  look  at  his  unfortunate  first  edition  again.  Ro- 
kitansky's finest  productions  are  unquestionably  his  monc^raph  on 
diseases  of  the  arteries  (1852^),  iUustrated  with  23  folio  plates;  and 
his  great  memoir  on  defects  in  the  septum  of  the  heart  (1875*), 
the  result  of  fourteen  years'  labor,  giving  his  transposition  theory 
of  the  deviation  of  the  aortic  septum.  These  works  have  been  the 
subject  of  deep  study  by  modem  pathologists,  in  connection  with 
the  English  classic  (1866)  of  Thomas  Bevill  Peacock  (1812-82) 
on  malformations  of  the  human  heart  (1866),  and  the  later 
memoir  of  Maude  Abbott  (1908). 

Johannes  von  Oppolzer  (1808-71),  also  a  Bohemian,  was  a 
clear-headed,  extremely  competent  practitioner  who  steered  clear 
of  all  haphazard  theorizing,  and,  as  professor  at  Leipzig,  did  much 
to  popularize  the  Viennese  innovations  in  Germany.  He  was 
noted  for  his  quickness  in  offhand  diagnoas.  Hamemijk  of  Prague 
and  Dietl  of  Cracow  were  the  extremists  in  therapeutic  nihilism, 


'  Rokitansky:  Hondbuch  der  pathologiacheii  Anatomie,  Vienna,  1842-46. 

'Virchow:  Kritik  des  Rokitanaky'Bchen  Handbuchs  der  patholoKischen 
Anatomie,  Med.-Ztg.  (Verein  f.  Heilk.  in  Preusaen),  Berl.,  1846,  xv,  Lit.  Bei- 
lB«e,  No6.  49,  50,  pp.  237,  243. 

•Rokitansky:  Ueber  einige  der  wichtigeten  Krankheiten  der  Arterien, 
Denkscbr.  d.  k.  Akad.  d.  WiBsensch.,  Vienna,  1862,  iv,  1-72. 

•  Die  Defdcte  d«r  Scheidewftnde  dee  Henens,  Vienna,  187S. 
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and  the  latter  is  dow  remembered  only  by  the  p£unful  BympttHos 
Id  fioating  kidney  (Dietl'B  crises),  attributable  to  a  [dnk  in  the 
ureters  or  renal  vessels,  which  he  described  in  1864. 

Perhaps  the  most  brilliant  name  of  the  New  Vienna  School, 
after  Skoda's  and  Rokitansky's,  was  that  of  Ferdinand  von  Hebra 
(1816-80),  of  Brijnn  in  Moravia,  a  pupil  of  both  these  masters,  and 
the  founder  of  the  histologic  school  of  dermatology,  the  second 
phase  in  its  modem  development.  Hebra's  classificatioa  of  skin 
diseases  (1845')  was  based  upon  their  pathologic  anatomy,  and 
while  complicated  and  artificial, 

r^^^^^^^^^l  lacking  the  simphcity  of  Willan's, 
J^^^^^^^^^H  opened  out  new  Unes  of  in- 
vestigation, in  which  his  pupils, 
Kaposi,  Neumann  and  Pick, 
played  a  prominent  part.  Hebra 
regarded  most  cutaneous  disor- 
ders as  purely  local,  and,  from 
this  viewpoint,  devised  many  ef- 
fective modes  of  treatment.  Yet, 
as  a  champion  of  nihilistic  ther- 
apy, he  is  said  to  have  followed 
Skoda  in  feigning  treatment  in 
some  cases  in  order  to  demon- 
st  rate  to  his  own  satisfaction  that 
they  could  get  well  of  them- 
sevlcs.  Hebra  revived  the  use 
of  mercurials  in  syphilis  and  gave 
the  classic  accounts  of  hchen 
exsudativus  ruber  (1857*)  and 
eczema  marginatum  (I860').  He- 
also  did  much  to  clear  up  obscure- 
points  in  classification  and  nomenclature,  and  was  the  first  to  de- 
scribe impetigo  herpetiformis  (1872*),  although  the  final  account 
of  (he  latter  disease  was  completed  by  his  son-in-law,  Kaposi,  in 
1887.5  Hebra's  clinic  was  one  of  the  most  popular  in  Vienna, 
on  account  of  his  genial,  offhand  style  of  lecturing,  and  his  keen, 
often  sarcasitic,  humor. 


'  F.  von  Hebra:  Versuch  einer  aut  patholorischer  Anatomie  g^rtindeten^ 
EintheiluHK  der  Hautkrankheiten,  Ztschr.  d.  k.  k.  Geeetlsch.  d.  Aerate  zi^ 
Wien.,  1845,  i,  34;  142;  211, 

'AUg.  Wion.  med.  Zlg.,  1S57,  ii,  95. 

■Handb.  d.  spec.  Path,  u.  Therap.  (Virehow),  1860,  iii,  1.  Abth.,  pp 

316-363. 

<  Wien.  mod,  Wochenschr.,  1872,  xxii,  1197-1201. 

>  Kaposi:  Vrtlischr.  t.  Dermat..  Vienna,  1887,  xiv,  273-296,  5  pi. 
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The  greatest  single  achievement  of  the  New  Vienna  School  was 
the  determination  of  the  true  cause  and  prophylaxis  of  puerperal 
fever.  In  the  eighteenth  century,  Charles  White,  of  Manchester, 
England,  had  enlarged  upon  the  advantages  of  scrupulous  cleanli- 
ness in  these  cases,  and  on  February  13,  1843,  Oliver  Wendell 
Hohnes  (180ft-94)  read  to  the  Boston  Society  for  Medical  Improve- 
ment his  paper  On  the  Coniagiousness  of  Puerperal  Fever,^  in  which 
he  announced  that  women  in  childbed  should  never  be  attended 
by  physicians  who  have  been  conducting  poatnnrtem  sections  or 
cases  of  puerperal  fever;  that  the  latter  disease  may  be  conveyed 
in  this  manner  from  patient  to 
patient,  even  from  a  case  of  ery- 
sipelas; and  that  washing  the 
hands  in  calcium  chloride  and 
changing  the  clothes  after  leav- 
ing a  puerperal  fever  case  was 
held  to  be  a  preventive  meas- 
ure. Holmes's  essay  stirred  up 
violent  opposition  on  the  part 
of  the  Philadelphia  obstetric- 
ians, Hodge  and  Meigs,  and,  in 
1855,  he  returned  to  the  chai^ 
in  his  monograph  on  "Puerpe- 
ral Fever  as  a  Private  Pesti- 
lence," in  which  he  reiterated 
his  views  and  stated  that  one 
"Senderein"  had  lessened  the 
mortality  of  puerperal  fever 
by  disinfecting  the  hands  with 
chloride  of  lime  and  the  nail- 
brush. This  Senderein  was 
Ignaz  Philipp  Senunelweis 
(1818-65),  a  Hungarian  pupil  of  Skoda's  and  Rokitansky's 
who,  in  1846,  had  become  an  assistant  in  the  first  obstetric  ward 
of  tiie  Allgemeines  Krankenhaus  in  Vienna.  This  ward  had 
acquired  such  a  high  mortality  in  puerperal  cases  that  women 
begged  in  tears  not  to  be  taken  into  it.  Senunelweis  had  noticed 
that  the  first  ward  differed  from  the  second  (which  had  a  lower 
mortality-rate)  in  that  students  came  into  it  directly  from  the  dis- 
secting-room for  instruction,  often  making  vaginal  examinations 
with  unclean  hands,  while  in  the  second  ward,  devoted  to  the  in- 
struction of  midwives,  much  greater  attention  was  paid  to  personal 
cleanliness.    With  this  idea  in  mind,  he  also  made  a  careful  study  of 

>  Holmes:    N.  Engl.  Quart.  Jour.  Med.  and  Surg.,  Boet.,  1842-43,  i. 


Oliver  WendeU  Holmes  (1809-94). 
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the  autopsies  in  the  fatal  puerperal  cases.  In  1847,  Kolletsrhka, 
Rokitan.sky'n  assistant,  died  of  a  dissection-wound,  and  Semmelveis 
was  present  at  the  postmortem.  As  he  stood  beside  the  bodj-  of  his 
former  instructor,  he  noticed  that  the  pathological  appearances  were 
the  same  as  in  the  unfortunate  puerpcne  of  the  first  ward,  and  he 
now  had  his  chain  of  evidence  complete.  He  immetiiately  instituted 
such  precautions  in  the  handlinfc  of  labor  cases  that  the  mortality 
curve  sank  from  9.92  to  3.8  per  cent.  In  the  foUowinfc  year  he  had 
a  mortality  as  low  as  1.27  per  cent.,  and  all  through  the  simple  ex- 
pedient of  washinj^  the  hand? 
in  a  calcium  chloride  solu- 
tion in  connection  with  preg- 
nancy and  the  conduct  of 
Udmr.  Semnielweis  is  thus 
the  true  pioneer  of  antisep- 
sis in  olwtetrics,  and  while 
Holmes  antedated  him  in 
some  details  by  five  years, 
the  superiority  of  his  work 
over  that  of  his  predecessor 
lies  not  only  in  the  stiiT  fight 
lie  put  up  for  his  idea^ ,  but 
in  the  all-important  fact  that 
he  recognized  puerperal  fe- 
ver as  a  blood-poisoninfc  or 
popticcmia  {1847-^9').  Like 
Holmes,  he  met  with  fierce 
opposition,  and  while  Roki- 
taiLiky,  Hebra,  Michaelis. 
and,  to  his  lasting  honor, 
Kkoda  stood  by  him,  he  was 
Ignaz  Philipp  SoiiLmdw.'is  (lRl8-6.-i).  persecuted  byScanzoni,  Carl 
Braun,  and  the  orthodox  ob- 
fitctricians  of  tlie  day.  Disgusted,  he  suddenly  left  Vienna  for 
Budaix-st,  where  he  Iteeame  in  due  course  pnifessor  of  olistetrics 
at  the  University  (185.^)  and  published  his  immortal  treatise  on 
'"The  Canse.  Concept,  and  Prophylaxis  of  Puerperal  Fever" 
(lKiil=).  as  well  as  his  scathing  "Open  Letters  to  Sundrj-  Profes- 
sors  of  Obstetrics"    (ISlil).     But  his  sensitive  nature  was  not 

'  Spmniclwvi;''  oriKinnl  mimnimirntion  is  cntitlnl  "Hochst  wirht«e 
Erfiihrunjicn  iilxT  (iii-  ActinlnKii'  'ler  in  Cicbiiriitifitultpn  epidemiHchcn  Puer- 
lHT:iififl«T."  Ztschr-  li.  k.  k,  Oesellsch.  d.  .\.TZt.'  in  Wicn,  1847-48.  iv,  pt.  2, 
■J42:  1-S4n,  V.  tM. 

'Semnielweis:  IJic  .-Veiii.lnpe,  liiT  HcKrifl  und  die  Prophylaxis  des  Kind- 
iM-ttfieben,  Budupext  urn)  Viennu,  1861. 
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equal  to  the  straiD  of  violent  controversy,  and  brooding  over  hia 
wrongs  brought  on  insanity  and  death.  He  is  one  of  medicine's 
martyrs  and,  in  the  future,  will  be  one  of  its  far-shkung  names, 
for  every  child-bearing  woman  owes  something  to  him. 

Medicine  is  alao  indebted  to  the  New  Vienna  School  for  the 
introduction  of  laryngoscopy  and  rhinosc<q7. 

The  dentist'a  mouth  mirror  appears  to  have  been  long  known  and  is  men- 
tioned by  Celsus  Gib.  vii,  cap.  xii,  1)  ae  "apeciUam."  Vanoua  oral  specula  had 
also  been  employed,  the  most  important  being  that  described  by  the  obstetri* 
cian  Andr^  Levret  in  1743,'  and  the  "Uaht  conductor"  ot  Pmlipp  BozTJni 
(1773-1809)  of  Mainz,  in  which  the  idea  of  illumination  and  reflection  by  mir- 
rors wa-s  utiUzed  (1807*).  On  March  18,  1829,'  a  rade  "Rlottiscope"  was  ex- 
hibited to  the  Hunterian  Society  of  London  by  Benjamin  Babinffton  {1794- 
1866),  of  Guy's  Hospital,  and,  m  1837,  the  Scotch  surgeon,  Robert  IJHton, 
described  his  mode  of  exploring  the  larynx, '  These  efforts  pasned  unnoticed, 
however,  and  the  modem  laryngoscope  came  to  be  invented  by  Manuel 
Garcia  (1805-1006),  a  Spanish  singing  t«acher  in  London,  who  sent  an  ao> 
count  of  his  instrument  to  the  Royal  Society  in  1S56.'  Three  years  later,  his 
method  of  examining  the  throat  was  made  a  permanent  part  of  laryngology 
by  Joharni  Nepomuk  Ciermak  (1828-73),  of  Bohemia,  and  his  colleague,  the 
Viennese  neurologist,  Ludwig  TUrck  (1810-68),  both  publishing  their  initial 
communications  m  the  same  year  (Czermak,  March  27,  Ttlrck,  June  26, 
1858').  Separate  treatises  on  laryngoscopy  bj;  the  same  writers  appeared  in 
1860,  and,  about  the  same  time,  Czermak  devised  a  method  of  exploring  the 
nose  and  nasopharynx  by  means  of  small  mirrors  (1859-60').  TQrcK  wrote  an 
important  treatise  on  diseases  of  the  laiynx,  with  atlas  (1866'),  and  was  an 
able  neurologist,  his  studies  on  the  sensible  cutaneous  areas  of  the  separate 
spinal  nerves  (1856-68)  being  classic.  He  was  also  the  first  to  note  the  corre- 
lation of  retinal  hemorrhage  with  tumors  of  the  brain  (1853*). 

Other  prominent  members  of  the  New  Vienna  School  were  Josef 
Hyrtl,  the  great  anatomist,  the  physiologist  Ernst  von  Brilcke, 
the  ophthalmologists  Beer,  Arlt,  Stcllwag  von  Carion,  and  Jaeger 
von  Jaxtthal,  Adam  PoUtzer  the  otologist,  the  chnicians  Bam- 
berger, Wintemitz,  and  Nothnagel,  and  the  neurologists  Meynert, 
Benedikt,  and  Ritter  von  Rittershwi.  Vu-chow  was  almost  the 
only  German  spirit  of  bis  time  who  appreciated  Bichat  and  Magen- 

I  Levret:  Mercure  de  France,  Paris,  1743,  p.  2434. 
■  Bozzini:  Der  Lichtleiter,  Weimar,  1807. 

•  Babington:  London  Med.  Gaz.,  1829,  iii,  555. 

*  Liston:  Practical  Surgery,  London,  1837,  p.  350. 

'  Garcia:  Proc.  Roy.  Soc.,  Lond.,  1864-56,  vii,  399-410. 

'Czermak:  Wien.  med.  Wochenschr.,  1868,  viii,  196.  Tflrck:  Ztschr.  d. 
k.  k.  Gesellsch.  d.  Aerzte  zu  Wien,  1858,  xiv,  401;  1859,  xv,  817.  Cuermak: 
Sitzungsb.  d.  k.  Akad.  d.  Wissensch.  Math.-naturw.  CI.,  Vienna,  185S,  xxix, 
557-584.  For  a  moK  detailed  history  of  laryngoscopy,  see  the  article  of  Louis 
Elsberg  in  Phila.  Med.  Times,  1873-^,  iv,  129-134. 

'  Czermak:  Wien.  med.  Wochenschr.,  1869,  ix,  518;  1860,  x,  257. 

'TUrck:  Klinik  der  Krankheiten  dea  Kehlkopfes  und  der  Luftriihre, 
Vienna,  1866. 

■Torek:  Ztwhr.  d.  k.  k.  Geeellsch.  d.  Aerzte  eu  Wien,  1853,  ix,  pt.  1, 
214-218. 
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die,  Bright  and  Addison,  and  it  was  largely  due  to  the  miinently 
practical  tendency  of  these  physicians  of  the  New  Vienna  School 
— most  of  them  Slavs — that  German  medicine  finally  croeeed  the 
Rubicon. 

One  other  prominent  feature  of  German  medicine  in  the  early 
part  of  the  nineteenth  century  has  yet  to  be  mentioned,  namdy^ 
the  rise  of  homeopathy,  which,  in  point  of  time,  is  really  one  of 
the  many  isolated  theoretic  systeros  of  the  preceding  century.    It^^ 
founder,  Samuel  Christian  Friedricb  Hahnemann  (1755-1843)  ^m 
of  Meissen,  took  his  degree  at  Erlangen  m  1779,  and  toward  thfa.    i. 
end  of  the  century,  as  the  result  of  certain  experiments,  some  o^B 
them  made  upon  his  own  person,  began  to  formulate  those  theorie^^» 
which  characterize  his  system.    These  are,  first,  a  revival  of  tht=— H 
old  Paracclsian  doctrine  of  signature,  namely,  that  diseases  oi^ett 
symptoms  of  diseases  are  curable  by  those  particular  drugs  whiclKZ^A 
produce  similar  pathologic  effects  upon  the  body  [gimilia  simU^m^s — » 
cumjduT);  second,  that  the  dynamic  effect  of  drugs  is  heightenoEizad 
by  giving  them  in  infinitesimally  small  doses,  which  are  to  1 
obtained  by  carrying  dilution  or  tritiuBtion  to  an  extreme  limit 
third,  the  notion  that  most  chronic  diseases  are  only  a  t 
tation  of  suppressed  itch  or  "Psora."    These  doctrines  were  em — -^■ 
bodied  in  his  Organon  der  TolionelUn  Heilkunde  (1810),  and  founcz»<l 
wide  acceptance,  especially  in  the  New  World. 

The  difference  between  HahnemaiiQ  and  Paracelsus  waa,  as  Neuburgt^C^^^ 
says,  that  Hahnemann  directed  his  arcana,  not  againat  the  causes  of  disease-  ■<  "^j 
but  against  s^ptoms  or  groups  of  symptoms.  Hence  bin  therapeutic  methoit:;^™ 
is  not  a  true  isotherapy,  nor  were  the  isopathic  systems  which  followed  it  quitt-^  — * 
the  same  thing  as  treatment  by  sera,  vaccines,  bacterins,  hormones,  ani£=^-<' 
animal  extracts,'  Among  the  later  offshoots  of  homeopathy  was  the  systenM--^'-^° 
of  Johann  Gottfried  Rademacher  (1772-1850),  in  which  pathologic  procespe^^^^* 
and  findings  were  ignored,  diseases  being  diagnosed  and  classified  as  "univer — ■^  -*; 
sal"  or  "organic,"  from  the  effect  of  remedies  upon  them.  The  natural  chilifc^^J' 
of  this  system  was  the  school  of  "specificists,"  which  rejects  the  fantastic::^  "•* 
"universal  remedies"  of  Rademacher  for  the  doctrine  of  the  specific  relation*^^'' 
of  certain  remedies  to  definite  partsof  the  body.  This  sj^tem,  which  is  strongly^^^-- 
stiggestive  of  Ehrlich,   was  favorably  regarded   by  Virchow.     It   was  but^*"  -* 

natural  that  this  aimless  theorizing  should  finally  dwindle  and  fade  into  a  colm> ■'"^ 

less,  footless  "eclecticism."  The  impotence  of  eclecticism  was  sufficiently""*^^ 
manifested  in  the  floods  of  turgid  verbosity  and  fusttan  inspired  by  the  (^olera-^^*^ 
epidemic  of  1831-37.'  Neuburger  says  that  the  masterpieces  <rf  Skoda  and.^^2i 
Rokitansky  were  greeted  with  frigid  silence,  "a  slence  that  speaks  volumes."  ^ 

The  extreme  popularity  of  Hahnemann's  doctrines  is  probably"^* 
due  to  the  fact  that  they  lessened  the  scale  of  dosage  of  drugs  in-*^^ 
practice.    He  was,  in  fact,  the  introducer  of  the  small  dose.    Other 

'  The  isopathy  (aequalia  oe^uaiAui)  of  G.  F.  Mailer,  proposed  the  treat — -'~~ 
ment  of  scabies  by  psorin,  tsmia  by  tjeniin,  dental  caries  by  odontonekroaiD^^ES 
phthisis  by  phthisin  (t.  e,,  phthisical  sputa,  as  originally  proposed  by  If  '  ^ 

Fludd),  liver  disea.^es  by  hepatin,  etc. 

'Neubui^r:  Puschmann-Handbuch,  Jena,  1903,  ii,  125-129. 
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wise  his  system  is  but  an  offshoot  of  eighteenth  century  theorizing. 
He  died  a  miUionaire  in  Paris  in  1843. 

Of  the  earher  American  clinicians,  those  who  did  the  most 
original  work  were  Otto,  the  Jacksons,  North,  the  elder  Mitchell, 
Ware,  Gerhard,  and  Drake. 

John  Conrad  Otto  (1774-1844),  bom  at  Woodbridge,  New  Jer- 
sey, of  Gennan-American  stock,  took  his  medical  degree  at  the 
University  of  Pennsylvania  in  1796,  succeeded  Benjamin  Rush 
at  the  Philadelphia  Dispensary 
in  1813,  and  taught  clinical 
medicine  at  the  Pennsylvania 
Hospital  for  twenty-one  years. 
He  played  an  active  part  in 
the  cholera  epidemic  of  1833, 
and  is  especially  remembered 
by  his  paper  on  hemophilia 
(1803'),  an  investigation  of  a 
family  of  "bleeders,"  which 
was  the  first  account  of  the 
condition  in  literature. 

James  Jackson  (1777- 
1868),  of  Boston,  a  pupil-ap- 
prentice of  Edward  Augustus 
Holyoke  (1797-8)  and  later  a 
dresser  at  St.  Thomas's  hos- 
pital and  a  student  of  Astley 
Cooper's,  was  the  first  physi- 
cian to  the  Massachusetts  Gen- 
eral Hospital  (1810),  wrote  an 
early  text-book  on  practice 
(1825),  and  was  widely  read  m 
his  attractive  Letters  to  a  Yourtg  Physician  (1855).  He  left  one  of 
the  earhest  accounts  of  alcoholic  neuritis,  which  he  described  as 
"arthrodynia  h  potu"  (1822'),  outlining  the  mental  symptoms,  and 
his  report  on  typhoid  fever  (1838')  played  a  great  part  in  putting 
the  disease  upon  a  definite  basis  in  this  country, 

Jackson's  son,  James  Jackson,  Jr.  (1810-34) ,  whose  early  death 
robbed  American  medicine  of  one  of  Louis'  most  promising  pupils, 
left  a  valuable  memoir  on  the  cholera  epidemic  of  1832  and  first 
described  the  prolonged  expiratory  sound  as  an  important  diag- 
nostic sign  of  incipient  phthisis  (1833*). 

>  J.  C.  Otto:  Med.  Repository,  New  York,  1803.  vi,  1-4. 

>  J.  Jftck»n:  New  Engl.  Jour.  Med.  and  Surg.,  Boat.,  1822,  ii.  351. 

*  J.  JockBon;  Report  founded  on  the  cases  of  typhoid  fever,  Boeton,  1838. 

*  Communicated  to  the  Soci^  mfidicale  d'observation  de  Paris  in  1833. 
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Elisha  North  (1771-1843),  of  Goshen,  Connecticut,  was  a 
pioneer  in  Jennerian  vaccination  (1800),  established  the  firat  tyt 
infirmary  in  the  United  States  at  New  London  (1817),  and,  in  1811, 
publish^  the  first  book  on  cerebrospinal  meningitis  ("spotted 
fever"),  in  which  he  recommends  the  use  of  the  clinical  ther- 
mometer. North's  book  was  preceded  by  the  graduating  diss^ 
tation  of  Nathan  Strong,  Jr.  (Hartford,  1810). 

John  Kearsley  Mitchell  (1798-1858),  of  Vi^inia,  was  educated 
in  Scotland,  graduated  from  the  University  of  Pennsylvania  in 
1819,  and  after  making  three  sea  voyages  as  a  ship's  surgeon, 
commenced  practice  in  Philadelphia,  where  he  became  emineol 
as  an  internist,  neurologifit, 
and  teacher.  The  volume 
of  monographs  collected 
after  his  death  by  his  dis- 
tinguished son  (1859')  re- 
veals an  originality  of  mind 
far  above  the  average,  and, 
like  the  tatter,  he  was  tal- 
ented in  poetry  and  fic^ 
as  well.  He  wrote  abty 
and  su^estively  on  mes- 
merism, osmosis,  liquefac- 
tion, and  solidification  of 
carbonic  acid  gas  and  liga- 
ture  of  limbs  in  spastic 
conditions,  and  he  was  the 
first  to  describe  the  neu- 
rotic  spinal  arthropathies 
(1831»),  which  have  since 
been  developed  by  Char- 
cot, Bechtereff,  Striimpell 
and  Marie.  His  essay  On 
the  Cryptogamotui  Origin  of  Malaricms  and  Epidemic  Fevers  (1849) 
files  the  first  brief  for  the  parasitic  etiology  of  disease  on  a  priori 
grounds — a  rigorous,  logical  ailment  which,  as  pure  theory  goes, 
ranks  with  Henle's  essay  on  miasma  and  contagia  (1840). 

John  Ware  (1795-1864),  of  Hingham,  Massachusetts,  a  Har- 
vard graduate,  who  was  professor  of  practice  at  Harvard  from  1832 
to  1858,  wrote  an  important  monograph  on  croup  (1842*),  and  his 

_  '  J.  K.  MitcheUi   Five  Essays,  edited  by  S.  Weir  MitcheU,  Philadelphia, 

'Am.  Jour  Med.  Se.,  Phila.,  1831,  viji.  55-64. 

'  Wure;  "Contributions  to  the  History  and  Diagnosis  of  Croup,"  Bosttm, 


John  Kearaley  MitcheU  (1798-1858). 
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exhaustive  study  of  delirium  tremens  (1831')  is,  in  connection  with 
the  earlier  paper  of  Thomas  Sutton  (1813),  the  classic  account  of 
this  neurosis. 

Jacob  Bigelow  (1787-1879),  of  Massachusetts,  was  one  of  the 
greatest  of  American  botanists,  the  three  volumes  of  his  "American 
Medical  Botany"  (1817-20),  illustrated  with  60  plates  and  6000 
colored  engravings,  technically  devised  by  himself,  being  a  work 
of  international  reputation,  and,  in  America,  approached  only  by 
the  writings  of  Barton,  Raflinesque,  Porcher,  and  Asa  Gray. 
Bigelow  was  visiting  physician  to  the  Massachusetts  General  Hos- 
pital, professor  of  materia  medica  at  Harvard,  and  a  great  medical 
reformer.  During  the  cholera  epidemic  of  1832  his  wise  sanitary 
rulings  limited  the  mortahty  in  Boston  to  100,  as  against  3000 
in  New  York  City. ,  His  discourse  On  Self-limited  Diseases  (1835) 
exerted  a  powerful  influence  upon  medical  practice  in  the  United 
States,  and,  in  the  words  of  Dr.  Holmes,  did  "more  than  any 
other  work  or  essay  in  our  own  language  to  rescue  the  practice 
of  medicine  from  the  slavery  to  the  dni^ng  system  which  was  a 
part  of  the  inheritance  of  the  profession."  In  1855  Bigelow  pub- 
lished an  anonymous  volume  of  clever  poetical  travesties  entitled 


William  Wood  Geriiard  (1809-72),  bom  in  Philadelphia,  of 
German  extraction,  was  perhaps  the  most  briUiant  American  pupil 
of  Louis.  He  was  resident  physician  to  the  Pennsylvania  Hospital 
(1834-68),  taught  the  institutes  of  medicine  at  the  University  of 
Pennsylvania  (1838-72),  and  was  much  beloved  in  his  native 
city  for  his  geniality  and  kindliness.  He  investigated  the  endermic 
application  of  medicines  (1830),  described  (with  Pennock)  the 
cholera  epidemic  at  Paris  in  1832,  and  wrote  interesting  papers 
on  smallpox  (1832*)  and  pneumonia  (1834')  in  children.  His 
treatise  on  diseases  of  the  chest  (1842)  was  the  most  authoritative 
American  work  on  the  subject  before  the  time  of  Flint.  He  left 
two  contributions  of  enduring  value,  his  monograph  on  tuberculous 
meningitis  in  children  (1833*),  the  first  accurate  clinical  study  of 
the  disease,  and  his  paper  on  differential  diagnosis  of  typhus  and 
typhoid  fevers  (1837*),  which,  in  the  United  States  at  least,  defi- 
nitely settled  the  clinical  and  pathologic  status  of  the  two  affec- 
tions.   Isolated  observers,  Uke  WiUis  in  1643,'  Huxham  in  1737,' 

>  Ware:  Med.  Communicat.  Maes.  Med.  Soc.,  Boet.,  1830-36,  v,  136-194. 

'Gerhard:  Am.  Jour.  Med.  Sc.,  Phila.,  1832,  xi,  368-408. 

» Ibid,,  1834,  idv,  328;  1834-35,  xv,  87. 

'Gprhard:  Am.  Jour.  Med.  Sc,  Phila.,  1833,  xiii,  311-359. 

'  Gerhard:  Ibid.,  1837,  xx,  289-322. 

'  Willia:  De  tebribus,  1659,  ch.  xiv,  xvji. 

'  Huxham:  Eeaay  on  Fevers,  1756. 
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or  Hildcnbrand  in  1810/  had  no  doubt  distinguished  betn'een  the 
two  diseases  to  their  own  satisfaction;  but  the  subject  Femained 
in  a  hazy  state  until  the  time  of  Gerhard,  for  even  Louis'  niast«r- 
piere  of  1829  took  no  cognizance  of  typhus  fever,  and  British  prac- 
titioners, with  the  possible  exception  of  A.  P.  Stewart  (184ff)  or 
Perry  of  Cllusgow,  did  not  clearly  separate  typhus  from  typhoid 
until  Sir  W'illiiim  Jenncr  pointed  the  way  in  1849.* 

The  greatest  physician  of  the  West,  and  one  of  the  most  pictur- 
esque fiftures  in  American  medicine,  was  Daniel  Drake  ( 1785-1852). 
who  was  the  first  after  Hippocrates  and  Sydenham  to  do  much 


Daniel  Drake  {178.5-1852). 

fur  medical  peography,  and  has  a  unique  position  of  his  own  in 
relation  to  the  toi>ograph>'  <tf  disease.  He  was  born  in  New  Jersey 
in  abject  poverty,  was  reared  in  a  log-cabin  among  the  Ken- 
tucky |>ioncers,  and  the  story  of  his  strngglcs  to  gain  an  education. 
self-aided  and  single-handed,  his  rise  to  the  height  of  his  profession 
in  Iho  face  of  almost  every  ol>stacle,  is  a  fine  example  of  what 
honest  ability  can  accom]jlish  if  persistent.     A  pupil  of  William 

'.1,  V.  von  Hililcnhninil :  Tcbpr  rieii  iini^tcrkfncicn  Typhus.  Vienna,  1810. 
'  Slewiirt ;  Iviiiih.  M.fl.  &  Sure,  Jmir.,  lSi40,  liv,  289-369. 
'Sir  W.  Jciiner:  M.il.-Cliir.  Tr,  Ltm.l,.  lS4fl-.m  xxxiii.  23-42. 
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Goforth,  the  pioneer  of  Jennerian  vaccination  in  the  West,  his 
diploma,  made  out  in  the  latter's  handwriting,  was  the  first  to  be 
issued  west  of  the  Alleghanies.  Although  in  practice,  Drake  did 
not  complete  his  medical  education  until  1815,  when  he  received 
an  academic  degree  at  the  University  of  Pennsylvania.  He  was 
one  of  Osier's  "peripatetic  physicians,"  constantly  moving  from 
place  to  place  in  aid  of  the  cause  of  medical  education,  "ever  at 
war  with  man"  (for  his  nature  was  combative),  and  apparently 
dissatisfied  with  every  condition  he  met.  He  changed  his  locality 
as  a  teacher  no  less  than  seven  times  during  his  hfe,  and  two 
important  medical  faculties,  the  Medical  Collie  of  Ohio  (1821) 
and  the  Medical  Department  of  Cincinnati  College  (1835),  were 
founded  by  him.  In  the  latter  venture  he  had  as  associates  some 
of  the  best  American  teachers  of  his  day,  including  Samuel  D, 
Gross  and  Willard  Parker.  Drake  was  also  the  founder  of  the 
Western  Journal  of  the  Medical  and  Physical  Sciences  (1827-38), 
the  most  important  medical  periodical  of  the  West  in  its  time.  It 
contains  his  celebrated  essays  on  Medical  Education,  which  were 
reprinted  in  1832,  and  are,  far  and  away,  the  most  important  con- 
tributions ever  made  to  the  subject  in  this  country.  They  are 
written  in  a  style  which,  for  clarity  and  beauty  is,  even  to-day, 
a  perfect  model  of  what  such  writing  should  be.  In  1841  Drake 
pubhshed  one  of  the  first  accounts  in  literature  on  the  local  disorder 
known  as  "the  trembles,"  or  milk  sickness.'  He  also  described 
epidemic  cholera  as  it  appeared  in  Cincinnati  in  1832,  and  wrote 
a  number  of  papers  on  the  evils  of  city  life  (1831),  mesmerism 
(1844),  moral  defects  in  medical  students  (1847),  and  an  entertain- 
ing posthumous  work  on  Pioneer  Life  in  Kentucky  (1870);  but 
his  crowning  achievement  was  the  great  work  on  the  Diseases  of 
the  Interior  Valley  of  North  America  (1850-54),  the  result  of  thirty 
years'  labor,  based  largely  upon  personal  observation  made  during 
extensive  travel.  The  first  volume  is  a  wonderful  encyclopedia  of 
the  topography,  hydrography,  climate,  and  meteorology,  plants 
and  animals,  population  (including  diet,  habitat,  and  occupations), 
of  the  Mississippi  Valley.  The  second  volume,  not  published  imtil 
after  his  death,  treats  of  the  autumnal  malarial  and  other  fevers, 
yellow  fever,  typhus  fever,  the  exanthemata,  and  the  unclassified 
"phlogistic  fevers,"  in  relation  to  topt^aphic,  meteorologic,  and 
sociologic  features.  There  was  nothing  Lke  this  book  in  hterature, 
unless  it  might  be  Hippocrates  on  Airs,  Waters,  and  Places,  and 
even  Hippocrates  made  no  attempt  to  map  out  or  triangulate  the 
geographic  locale  of  disease.     In  its  practical  intention  Drake's 

'  Early  accounts  were  those  of  Thomarf  Barbee,  in  "Notices  Concerning 
Cincinnati"  (1809),  and  by  Alexander  Telford  and  Arthur  St«wart  in  Med. 
Repository,  N.  Y.,  1812,  xv,  92-94. 
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book  belongs  in  the  class  described  by  Billinge  as  distinctively  and 
peculiarly  American,  "in  subject,  mode  of  treatment,  and  style  oJ 
composition.'"    When  Alfred  Stills  reported  upon  it  to  the  Ameii- 
can  Medical  Association  in  1850,  Drake  was  greeted  wit^  pro- 
longed and  thunderous  demonstrations  of  enthusiasm  and  appUuise, 
such  as  had  seldom  been  accorded  to  any  physician  before.    "He 
covered  his  face  with  his  hands  and  wept  like  a  child,"    In  con- 
nection with  Drake's  masterpiece,  two  of  his  earlier  pamphlets 
should  not  be  forgotten,  for  they  are  among  the  rarest  of  Ameri- 
cana.   The  first,  a  pamphlet  on  the  Climate  and  Diseases  of  Cin- 
cinnati (1810),  was  the  germ  of  the  greater  work;  the  second,  hig 
Narrative  of  the  Rise  and  Fall  of  the  Medical  CoUege  of  Ohio  (1822), 
is  one  of  the  choicest  bits  of  medical  humor  in  existence.    Drake, 
as  described  by  Gross,  was  a  tall,  commanding  figure,  simfde  and 
dignified  in  manner.    "He  was  always  well  dressed,  and  around 
his  neck  he  had  a  long  gold  watch-chain,  which  rested  looady 
upon  his  vest."    As  a  lecturer  he  had  a  splendid  voice,  and  was 
possessed  of  fiery  eloquence,  causing  him  at  times  to  sway  to  and 
fro  like  a  tree  in  a  storm.    He  was  gentle,  fond  of  children,  hating 
coarseness,  and  had  a  genuine  poetic  side,  writing  very  creditaU^ 
verses.     Yet,   although   he   practically   created   decent   medical 
teaching  in  Cincinnati,  he  was  subjected  to  many  snubs  and  in- 
sults by  snobs  who  affected  to  look  down  upon  his  origin  and  eariy 
chances.    He  assigned  as  a  reason  for  not  going  to  Europe  that  h» 
did  not  wish  to  meet  phydcians  who  might  plume  themselvcs- 
upon  possessing  greater  advantages  than  himself,  and  said,  with^ 
pathetic  feeling,  "I  think  too  much  of  my  country  to  place  myself" 
in  so  awkward  a  position." 

Other  prominent  American  phyacians  of  the  early  period  were  Georae= 
Bacon  Wood  (1797-1879)  anti  FYanklin  Bache  (1792-1864),  of  PhiladelpU*- 
who  collaborated  in  the  huge  "Dispeosatory  ot  the  UniUni  States"  (1833), 
which  ran  through  17  editions;  Alonzo  Clark  (1807-87),  of  New  York,  who 
introduced  the  opium  treatment  of  peritonitis  (1855*);  Eludia  Bartlctt  (1804 — 
55).  of  Rhode  Island,  John  Y.  Bassett  (1805-81),  Osier's  "Alabama  Htudent," 
and  Samuel  HeDry  Dick«on  (1798-1872),  of  South  Carolina,  a  trio  of  elegants 
and  attractive  medical  Btyliata  and  litterateurs;  that  belligerent  Celt,  Cbaries- 
Caldwell  (1772-1853),  ot  North  Carolina,  who  founded  two  medical  Bchoota 
in  the  West,  and  whose  Aulnbiography  (1856)  is  a  remarkable  diatribe, 
surcharged  with  venom  and  rancor;  Robley  Duoglison  (1798-1869),  ol  Kes- 

>  J.  H.  filllin|[8,  in  "A  Century  of  American  Medicine,"  Philadelphia,  1876, 
p.  314.  Dr.  Biihngy  wo.^  the  fii^t  to  emphasize  the  importance  of  Drake  in 
American  medicine.  The  latter  has  since  been  made  the  subject  of  an  elabo- 
rate and  excellent  biography  by  Dr.  Otto  Juettner  of  Cincinnati  (Daniel  Drake 
and  his  Followers,  Cincinnati,  Harvey  Publ.  Co.,  1909),  which  gives  a  detailed 
account  of  Western  medicine  in  the  early  days,  and  diould  be  read  by  all  who 
wish  to  understand  the  conditions  of  the  time. 

'Clark:  On  the  treatment  of  puerperal  peritonitis  by  la^e  doses  of  opium. 
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wick,  England,  who  compiled  an  excellent  medical  dictionary  (1833)  and 
wroU'  an  amazing  array  of  text-books  on  nearly  every  subject  except  surgery; 
David  Hosack  (1769-1835),  in  his  day  the  best  known  practitioner  in  New 
York  City,  and  editor  of  the  American  Medical  and  Philosophical  Segialer 
(1810-14),  in  which  work  he  waa  assiated  by  John  Wake&eld  Francis  (1789- 
1861),  a  German- American  physician  who  came  to  enjoy  something  of  HoBack's 
popularity  in  New  York,  was  an  attractive  teacher  and  writer  and  something 
of  a  medical  Mscenas  in  the  city;  Nathaniel  Chapman  (1780-1853),  of  Vir- 
ginia, a  prominent  teacher  of  cUmcal  medicine  at  the  University  of  Pennsylva- 
nia, who,  in  1820,  with  Matthew  Carey,  founded  the  PhUodelphia  Journal 
nf  the  Medical  and  Physical  Sciences,  which,  in  1827,  under  the  guidance  of 
Isaac  Hays  (1796-1879),  became  the  American  Journal  of  the  Mtdical  Sciences 
(Hays'  Journal);  Theodoric  Romeyn  Beck  (1791-1855),  of  New  York,  whose 
Elements  of  Medical  Juria-prvdence  (1823)  was  easily  the  best  American  work 
on  the  subject  in  its  day,  running  through  10  editions  and  many  translations; 
and  Isaac  Ray  (1807-81),  of  Beverly,  Massachusetts,  who  wrote  the  first 
treatise  on  the  medical  jurisprudence  of  insanity  (1838),  a  solid,  well-written 
book  which  is  still  of  vJue. 

Of  isolated  discoveries  in  internal  medicine  in  the  first  half  of  the  nine- 
teenth century,  wo  may  mention  the  original  description  of  "kondee,"  or 
sleepinn  sickness,  in  the  African  travels  of  Thomas  Winterbottom  (18(6'); 
the  first  accounts  of  cerebrospinal  meningitis  by  Gaspard  Vieusseux  (1746- 
1814)  at  Geneva  {1805'),  and  by  L.  Danielsson  and  E.  Mann  at  Medfield, 
Massachusetts  (1806');  Charles  Badham's  Uttle  monograph  on  bronchitis,  to 
which  he  gave  the  name  (1808*);  Allan  Bums  on  endocarditis  (1809>);  WiUiam 
Charles  Wells  on  rheumatism  of  the  heart  (1812');  Romberg's  thesis  on  achon- 
droplasia (1817');  John  Clarke's  account  of  laryntpsmus  stridulus  and  tetany 
in  children  (1815');  John  Bostock  on  hay-fever  (1819^);  Louyer-Villennay_8 
classic  paper  on  appendicitis  (1824'°) ;  Kopp's  description  of  "asthma  thymi- 
cum"  and  "thymus-death"  (1830") :  Lobstein's  account  ot  fra^lity  of  the 
bones,  or  osteopsathyrosis  {1833"),  John  Badham's  clinical  deacnption  of  in- 
fantile paralysis  (1S35");  Carl  Adolph  Basedow's  important  paper  on  eitoph- 
thalmie  goiter,  pviuK  the  three  classic  symptoms  or  "Merseburg  triad" 
(1840"*);  Mohr'?  case  of  tumor  of  the  pituitary  body  with  obesity  (1840"); 


'  Winterbottom:   An  Account  of  the  Native  Africans,  London,  1803,  vol, 
ii,  pp.  29-31. 

■  Vieusseux:  Jour,  de  mdA.,  ctiir.,  pharm.,  etc.,  Paris,  1805,  xi,  163-182. 

'  Danielsson  and  Mann:  Med.  &  Agric.  Register,  Boat.,  1806. 

<  Badlam:  Observations  on  the  Inflammatory  Affections  of  the  Mucous 
Membrane  of  the  Bronchiie,  London,  1808. 

'Bums:    Observations  on  Some  of  the  Most  Frequent  and  Important 
Diseases  of  the  Heart,  Edinburgh,  1809. 

•WellsT   Tr.  Soc.  Improve.  Med.  A  Chir.  Knowledge,  1804-10,  Lond., 
1812,  iii,  373-112. 

'  M.  H.  Romberg:  De  rachitide  congenita,  BerUn,  1817. 

■J.  Clarke:  Commentaries  on  some  of  the  most  important  diseases  of 
children,  Lond.,  1815,  pp.  85-97. 

•Bostock:  Med.-Chir.  Tr.,  Lond.,  1819,  x,  161-165. 
w  Louver- Villermay:  Arch.  g*n.  de  m(A.,  Paris,  1824,  v,  246-250. 
"  J.  Kopp:  DenkwUrdigkeiten  in  der  arztlichen  Praxis,  Frankfurt  a.  M., 
1830,  i,  1;368. 

X  Lobetein:  Traits  de  I'anat.  path.,  Paris,  1833,  ii,  204-212. 

"  Badham:  Lcmdon  Med.  Gaz,,  1835-36,  xvii,  215.    Firet  described  by 
Michael  Underwood  (1784). 

>•  Basedow:  Wchnschr.  f.  d.  gee.  Heilk.,  Berl.,  1840,  vi,  197;  220. 
>'  Mohr:  Wchnschr.  f.  d.  ges.  Heilk.,  Berl.,  1S40,  vi,  565-571. 
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Jakob  Heine's  monoKrapb  on  infantile  poliomyelitia  (1840i);  Henry  Burtdo'i 
notation  of  the  blue  line  along  the  gums  in  lead  poisoning  (1S40');  Penin  on 
iDtermittent  hydrarthroMS  (1^5');  the  independent  accounts  of  leiikemiab; 
Virchow  and  John  Hughes  Bennett  (1S45');  and  Curling's  not«  of  the  cat- 
oection  of  absence  of  Uie  thyroid  with  "aymmetric  sweUiOKs  of  fat  timue  iX 
the  sides  of  the  neck  connected  with  drfective  cerebral  developmait,"  or 
myxedema  (1850*). 

The  neurologic  discoveries  of  the  period  will  be  considered  later. 

The  earliest  nineteenth  century  exponent  of  anatonqr  and  of 
scientific  medicine  in  France  was  Marie-FraD^ois-Xavier  Bichit 
(1771-1802),  the  creator  of  descriptive  anatomy.  The  son  of  a 
physician,  the  favorite  pupil,  assistant,  and  household  intimate  of 
the  surgeon  Desault,  and  sometime  an  army  sui^eon  in  the  Frendi 
Revolution,  Bichat  soon 
developed  from  a  li^l- 
hearted,  rollicking,  h^ 
py-^o-lucky  student  into 
a  Buccessful  surgeon  and 
a  master-worker  in  the 
science  which  sustained 
one  of  its  gravest  losses 
by  his  eariy  death.  His 
Traiti  des  tnembranu 
(1799-1800),  his  five-v(J- 
ume  AjuUomie  descrip- 
tive {1801-3),  and  his 
work  on  general  anat- 
omy apphed  to  phj-Kol- 
ogy  and  medicine  (1802] 
opened  out  an  entirely 
new  field  for  anatomists, 
that  of  a  detailed  description  of  the  parts  and  tissues  of  the  body  in 
health  and  disease.  Before  Bichat's  time,  such  text-books  as  those 
of  the  Monros  were  woefully  rudimentary  in  spots  and  said  next  to 
nothing  about  the  detailed  anatomy  of  the  nerves  and  viscera;  while 
teaching  by  dissection,  as  Robert  Knox  has  recorded,  was  on  the 
most  rough-and-ready  basis.  Bichat  was  a  forerunner  of  Henk 
and  the  histologists,  dividing  the  tissues  into  21  (non-microscopic) 

'  Heine:    Ik^bachtungen  tiber  Lahmungszustande  der  unt^m  Extremi- 
tatcn  und  dercn  Bchandlung,  Stuttgart,  1840. 

»  Burton:  Med.-Chir.  Tr.,  Lond.,  1840,  xxiii,  63-79. 

'  Perrin:  Jour,  de  mM.,  Paris,  1845,  ii,  82.    Union  mM.,  Paris,  1878,  3, 
s.  XXV,  821. 

*Virchow:  ' 
Weimar,  1845,  : 
Ixiv,  413-423. 

•  Curling:  Med.-Chir.  Tr.,  Lond.,  1850,  ) 


Desault  (1744-95)  and  Bichat  (1771-1802). 
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varieties,  which  he  treated  ss  indivisible  parts,  like  the  elements 
in  chemistry,  each  tissue  having  its  own  particular  kind  of  sensi- 
bility and  contractility  {propriUis  vilaUs).  He  was  profoundly 
influenced  by  Bordeu,  and,  like  Hunter,  he  regarded  disease  as  an 
alteration  of  vital  properties  or  principles.  His  error  was  to  assign 
a  specific  vital  property,  a  different  mode  of  vitalism,  to  each  tissue. 
This  physiologic  doctrine,  now  obsolete,  is  summed  up  in  hia 
famous  and  ffdlacious  definition  of  hfe  as  "the  sum  of  the  forces 
that  resist  death,"'  which,  as  has  been  often  observed,'  is  only  a 
question-b^ging  truism  in  the  form  of  a  reversible  equation,  in 
fact,  a  simple  case  of  arguing  in  a  circle. 

In  connection  with  Bichat's  work  may  be  mentioned  the 
splendid  atlas  Anatomie  de  I'homme  (Paris,  1821-31),  by  Jules- 
Germain  Cloquet  (1790-1883),  consisting  of  five  volumes  illustrated 
with  300  folio  plates;  and  the  discovery  of  the  third  corpuscles 
or  blood-platelets  by  Alexandre  Donn^  (1801-78)  in  1842.' 

Bichat's  ideas  were  carried  into  pathology  by  Jean  Cruveiltuer 
(1791-1873),  of  Limoges,  a  pupil  of  Dupuytren's,  who  gave  the 
first  description  (with  plates)  of  disseminated  sclerosis'  and  left 
an  early  description  of  progressive  muscular  atrophy  of  the  Aran- 
Duchenne  type  (Cruveilhier's  palsy),  but,  like  Hunter  before  him, 
was  led  to  the  erroneous  deduction  that  pyemia  is  the  result  of 
phlebitis,  pushing  his  theory,  indeed,  to  the  extent  of  asserting 
that  "Phlebitis  dominates  all  pathol<^^,"  Cruveilhier's  atlases  of 
patholog>'  (1842)  are  among  the  most  splendidly  illustrated  books 
on  the  subject.  He  did  not  use  the  microscope,  and  his  errors  were 
afterward  corrected,  as  we  shall  see,  by  Virchow. 

Sir  Charles  Bell  (1774-1842),  the  leading  British  anatomist 
of  the  period,  is  now  more  celebrated  as  a  physiolo^st  and  neurolo- 
gist. The  son  of  a  Scotch  Episcopal  clergyman,  he  was  a  brother 
of  John  Bell,  the  well-known  surgeon,  who  opened  a  private  school 
of  anatomy  at  Edinburgh  in  1790.  Both  the  Bella  had  an  un- 
common artistic  gift,  and  Charles,  in  particular,  illustrated  his 
System  of  Dissections  (1798),  his  Engravings  of  the  Brain  and 


'  Bichat;  Recherches  sur  la  vin  et  la  mort,  PariH,  an  viii  (1800),  p.  1. 

'  For  example,  in  the  inaugural  dissertation  of  Dr.  Abraham  Jacobi 
(Cogitationee  de  vita  rerum  naturalium.  Cologne,  1851,  p.  24):  "Prioribiis 
iam  temporibue  Bichat  alio  modo  vitam  definire  conatue  c»t.  VitAm  igitur 
qualitatum  et  actionum  materis  morte  TegUtenlivm,  complexum  nominat.  Sed 
bee  num  definitio  est?  num  aliud  eat,  quam  circulus?  Statim  inteirogandum 
erit,  qiiidnam  ail  mors,  et  quod  solum  respondere  poteriHtis,  id  erit,  mort«m 
EU>sentiam  esse  vils.  Mors,  consUtuta  notione  vita,  vitce  negatione  dcfinienda 
est,  non  vice  versa." 

'  Donnfi:  Compt.  rend.  Acad.  d.  sc..  Paris,  1842,  rav,  366-368. 

*  Cniveilhier:  Anatomic  patholt^que,  Paris,  1835-42,  ii,  livraison  xxxviii, 
pi.  S. 
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Nert'ous  System  (1802),  and  his  Bridgewater  treatise  on  the  hand 
(1833)  with  exquisite  sketches.  Coming  up  to  London  in  ISOt. 
he  began  teaching  anatomy  in  his  own  house  and  lat«r  at  Great 
Windmill  Street,  He  also  lectured  to  artists,  his  "Anatomy  of 
Expression"  (1806)  being  the  result  of  these  studies.  Through  Im 
ardent  devotion  to  private  investigation,  he  never  acquired  the 
practice  he  had  hoped  for  in  London,  and  eventuaJly  accepted  the 
chair  of  8urgcr>'  at  Edinburgh  in  1836.  In  1811,  Bell  published 
A  New  Idea  of  the  Anatomy  of  the  Brain  and  Nervous  SyMem. 
which  contains  the  following  sentence:   "On  lajing  bare  the  roola 


Sir  Charlos  Bell  (1774-1842). 

of  the  spinal  nerves.  1  found  that  1  could  cut  across  the  posterior 
fiusi'icTihis  of  nerves  which  took  its  origin  from  the  posterior  portion 
of  till!  Spinal  marrow  without  convulsing  the  muscles  of  the  back, 
but  that,  on  touching  the  anterior  fasciculus  with  the  point  of  the 
knife,  Ihe  muscles  of  the  kick  were  immediately  convulsed."  This 
is  the  first  ex |i<!ri mental  reference  to  the  functions  of  the  spinal 
nerve-roots  in  literature,  but  Bell  vitiated  the  effects  of  his  dis- 
covcrj-,  to  some  cxttint.  by  holding  fast  to  the  old  theorj-  that  all 
nerves  are  sensory,  classifying  them  as  "sensible  and  insensible," 
and,  in  reality,  he  demonstrated  clearly  the  functions  of  the  an- 
terior roots  only.    An  anatomist  by  training,  liis  subsequent  dis- 
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coveries  were  all,  in  his  own  phrase,  "deductions  from  anatomy," 
lai^Iy,  no  doubt,  on  account  of  his  disUke  of  vivisection,  and  he 
failed  to  understand  the  true  bearings  of  the  experiment  he  had 
made  or  to  interpret  it  correctly.  The  conclusive  experimental 
proof  that  the  anterior  roots  are  motor,  the  posterior  sensory, 
was  made  by  Magendie  upon  a  litter  of  eight  pujipies  and  published 
in  1822,'  and  confirmed  by  Johannes  Miiller  in  the  frog  in  1831.* 
In  1826  Bell  himself  (in  a  letter  of  January  9th)  had  acquired  a 
clear  idea  of  the  difference  between  sensory  and  motor  nerves. 
In  1829  he  demonstrated  that  the  fifth  cranial  nerve  is  sensory- 
motor;  discovered  "Bell's  nerve";  also  the  motor  nerve  of  the  face 
(portio  dura  of  the  seventh  nerve),  lesion  of  which  causes  facial 
paralysis  (Bell's  palsy).  These  discoveries  are  incorporated  in  his 
book  on  the  nervous  system  (1830),  which  also  contains  early 
cases  of  pseudohypertrophic  paralysis  and  "Thomson's  disease." 
Bell  was  a  genial,  unaffected,  kind-hearted  man,  with  a  captivating 
twinkle  behind  his  eyeglasses,  a  bit  of  a  dandy  in  attire.  He  was 
much  Uonized  during  his  London  life,  and  in  1829  was  knighted  for 
his  physiologic  discoveries  by  the  enthusiastic  Lord  Brougham. 
He  was  an  able  surgeon,  and  attended  the  wounded  after  Corunna 
and  Waterloo,  making  interesting  sketches  of  what  he  saw. 

The  ablest  supporter  of  Bichat's  ideas  in  Great  Britain  was  the 
Scotch  anatomist,  Robert  Kooz  (1791-1862),  who  was  the  first  to 
t«ach  general  anatomy  from  the  descriptive,  histologic,  and  com- 
parative angles,  and  attracted  Edinburgh  students  in  p-eat  num- 
bers by  his  dramatic  style  of  dehvery  and  his  showy  appearance 
in  the  lecture-room.  At  this  time,  there  were  no  pubhc  regulations 
to  supply  dissecting  material  for  teaching  purposes,  and  the  needs 
of  the  large  anatomy  classes  were  met  by  surreptitious  methods. 
Body-snatching  and  even  murder  were  rife.  On  the  twenty-ninth 
of  November,  1827,  the  dead  body  of  an  old  man  who  owed  £4 
to  his  landlord,  WiUiam  Hare,  was  sold  by  Hare  to  Knox  for  £7 
10s.,  to  recoup  the  debt,  and  this  stroke  of  business  led  Hare  and 
his  associate  Burke  to  the  idea  of  smothering  their  lo<^eis,  or  any 
other  unfortunates  who  fell  into  their  hands,  as  a  money-making 
asset.  The  victim  was  first  intoxicated,  and  then  suffocated  by 
closing  the  hands  tightly  over  the  nose  and  mouth  ("Burkii^"). 
Sixteen  bodies  were  secured  in  this  way  and  sold  before  the  crime 
was  detected,  and  the  last  body  was  found  in  Knox's  rooniB.  AH 
Edinburgh  went  wild  on  the  instant,  and  Knox  was  mobbed  by  the 
horrified  populace,  vituperated  by  press  and  pulpit,  and  threatened 

'  Magendie:  Jour,  de  phywol,  expSr.,  Parie,  1822,  ii,  276-279. 

•  Mtiller:  Froriep'a  Notiz  &.  d.  Geb.  d.  Nat.  u.  HeUk.,  Weimar,  1831.  xxx, 
113;  129.  The  experimeat  was  further  confirmed  in  fieh  by  Wagner  (1S46) 
and  Stumiua  (1849),  and  in  birds  by  PaniEZa  (1834)  and  Schiff  (1858). 
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with  hanging.  The  fact  that  "Daft  Jamie,"  a  harmless  imbecOe 
of  the  "Old  Town,"  and  the  voluptuous  figure  of  "a  beautiful 
Lais"  had  been  among  those  victimized  and  dissected,  added 
greater  fuel  to  the  flames.  Knox,  a  man  of  powerful  [Aysique 
and  self-possessed  character,  braved  the  clamor,  made  bold  to 
outface  has  opponents,  and  eventually  defended  himself  in  writing, 
but  he  was  never  popular  afterward;  his  only  adherents  were 
his  faithful  pupils,  and  he  eventually  lost  his  hold,  leading  a 
wandering  existence  until  his  death.*  This  sensatiotial  and  en- 
tirely discreditable  episode  led  at  least  to  one  good  reform,  Lord 
Warburton's  Anatomy  Act  of  1832  (2d  and  3d  William  IV,  cap. 
75),  which  provided  that  all  unclaimed  bodies  should,  under  proper 
conditions,  go  to  the  medical  schools.  Knox  was  an  able  and  in- 
teresting writer  on  artistic  anatomy  and  natural  history,  and  his 
fragment  on  The  Races  of  Man  (1850),  although  full  of  eccentric 
views,  is  one  of  the  most  ori^nal  and  readable  contributions  ever 
made  to  anthropology.     It  was  highly  praised  by  Emerson. 

An  interesting  work  on  artistic  anatomy,  which  may  be  men- 
tioned in  connection  with  Knox,  is  the  "Anatomical  Studies  of 
the  Bones  and  Muscles  for  the  Use  of  Artists"  (London,  1883), 
which  were  engraved  from  the  posthumous  drawings  of  John 
Flaxman  (1755-1836)  by  Henry  Landseer. 

The  leading  coi^Mrative  anatomists  of  the  early  nineteenth  century  were 
Lamarck.  Cuvier,  Owen,  and  Afias^iz.  Of  these,  Jcan-Baptiate  Lamarck 
(1744-1829),  who  gave  up  noldieniig  for  mpdicine.  medicine  for  botany,  and 
botany  for  zooIorv,  once  famous  for  his  Natural  History  of  Invcrtebratea 
(181&-22},  is  now  oeat  remembered  by  his  Pkilosophie  Zodlogique  (1809).  In 
thin  he  appears  as  a  great  pioneer  of  evolution,  in  his  theory  that  variations  are 
produced  Dy  the  effects  of  use  and  disusie  upon  organs,  by  response  to  external 
stimuli,  and  by  the  direct  inheritance  of  these  acquired  characters.  Like 
Galen  and  Hunter,  I^marck  believed  that  structure  follows  function  [La 
fonction  fait  I'organe),  and  although  bis  theory  of  the  heredity  of  acquired 
characten  is  now  hotly  contested,  he  is  still  regarded  as  one  of  the  greatest  of 
philosophic  biologittts, 

Georges  Cuvier  (176ft-1832),  whom  Lamarck  helped  and  who  afterward 

1  Of  the  odium  which  Knox  incurred  from  the  Burking  incident,  it  may  be 
said  that,  while  he  was  technically  guiltless^  the  aversion  of  his  fellow-towns- 
men was  not  entirely  without  foundation,  since  they  knew  that  the  bodies  of 
poor  people  were  liable  to  be  spirited  away  by  "sham  mourners"  at  funerah 
and  other  devices  of  the  "Resurrectionists,  while  the  showy,  sensational 
methods  of  the  lecturer  himself  were  not  strictly  in  accord  with  the  best  modem 
taste  as  to  the  dignity  of  medical  teaching.  Dissection  and  vivisection,  to  be 
respectable  and  scientific,  should  always  be  private  and  under  proper  legal 
restrictions.  Even  the  public  dissections  depicted  on  the  title-pages  of  Veaa- 
lius  and  Columbus  reek  a  little  too  much  of  the  Bamum's  show-bill  for  modem 
taste,  and  a  blood-pressure  experiment  demonstrated  on  a  vivisected  animal 
to  a  public  audience,  hardly  any  of  whom  imderstond  its  bearinf^,  can  best  be 
judged  in  the  lipht  of  the  "Law"  of  Hippocrates:  "Those  things  which  are 
sacred  are  to  be  imparted  only  to  sacred  persons;  and  it  is  not  lawful  to  impart 
them  (o  the  profane  until  they  have  been  initiated  into  the  mysteries  of^the 
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turned  against  him,  vho  once  ovenihadowed  him,  but  is  now  regarded  as  his 
inferior,  had,  bh  Flourens  said,  "I'espril  vaxte."  Hia  great  works  or  com- 
parative anatomy  (1801-05),  on  the  foeail  bones  of  Paris  (1812),  on  the  struc- 
ture of  fishes  (1828),  and  on  the  animal  kingdom  (1836-49)  are  on  the  most 
extended  scale.  He  was  the  founder  of  verl«brat«  paJeoctolotcy,  firfit  stated 
the  theory  of  morphologic  types  (vertebrate,  moUuscan,  articulate,  radiate), 
the  doctnne  of  the  structural  correlation  of  parts  of  an  oraaniam,  and  the 
catastrophe  tbeor>r  of  seolo^c  formations.  But  he  believea  in  spontaneous 
generation,  the  fixity  of  species,  and  the  preformation  of  the  embryo. 

Sir  Richard  Owen  (1804-92),  of  Lancaster,  England,  a  pvipil  of  Aber- 
nethy's,  and  the  associate  and  son-in-law  of  John  Hunter's  secretary,  William 
Clift,  edited  Hunter's  posthumous  works,  and  began  his  studies  in  morphology 
with  his  great  Cal/dogue  of  the  Phyaiologicol  Series  oj  Comparalwe  Anatomy 
(1833—40)  in  Hunter's  collection.  His  Anatomy  and  PhyiaoUjgy  of  Ihe  VerU- 
braks  (1866-68)  was  pronounced  by  Flower  to  rank  next  to  Cuvier's  Com- 
parative Anatomy  in  scope.  In  1840-45,  he  published  the  Odonloffraphy,  a 
monumental  treatise  on  the 
morphology  of  the  teeth  of 
Uving  animals,  illustrated 
with  150  plates.  In  paleon- 
tology, his  monographs  on 
British  fossil  mammals,  birds, 
and  reptiles  (1846-84),  ex- 
tinct mammals  of  Australia 
(1877),  and  extinct  wingless 
birds  of  Now  Zealand  (1879), 
are  of  the  highest  importance. 
He  describe  the  Archeeop- 
teryx,  the  oldest  known  bird, 
the  Apl«ryx,  Notornis,  and 
Dinomis,  the  latter  class  in- 
cluding the  dodo  and  the 
giant  moa.  Ke  was  also  the 
first  to  describe  the  Trichina 
spiralis  (1835'),  but  he  classi- 
fied the  spermatozoa  as  inter- 
nal parasites  under  "Ento- 
zoa."  Owen  was  one  of  the 
early  workers  with  the  micro- 
scope in  England,  a  founder 
and  charter  member  of  the 
Royal  Microscopic  Society, 
and  an  accomplished  violon- 
cellist and  chess-player.  He 
was  Hunterian  professor  at 
the  Royal  College  of  Surgeons  (1836-56),  and  superintendent  of  the  Natural 
History  Department  of  the  British  Museum  (1856-83).  In  1843  he  intro- 
duced the  well-known  distinction  between  serial  homologies  (organs  of  similar 
structure  and  development)  and  moiphologic  analogies  (different  organs  of 
similar  function).  He  followed  Goethe  and  Oken  in  upholding  the  vertebrate 
theory  of  the  skull,'  and  while  admitting  variation  of  species  through  an  innate 
tendency  to  deviate  from  an  ancestral  archetype,  was  an  opponent  of  Darwin- 
ism, but  being  worsted  by  Huxley  in  two  important  controversies,  he  event- 
ually went  over  to  it.  After  Owen's  death,  Huxley  wrote  an  appreciative 
study  of  his  work. 

Louis  Acosslz  (1807-73),  of  Mottier,  SwItMriand,  settled  in  Cambridge, 

'Owen:  Tr.  Zo6l.  Soc.,  Lond.,  1835,  i.  315-324.  See,  also,  Hilton: 
London  Med,  Gm.,  1833,  xi,  605. 

•  Owen :  On  the  Archetype  and  Homologies  of  the  Vertebrate  Skeleton, 
London,  184S. 


Sir  Richard  Owen  (1804-92). 
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Mass.,  in  1846,  and  his  Contributions  to  the  Natural  Higt<wy  irf  the  Umttd 
States  {1S57-62}  is  of  especial  interest  to  Americans.  His  Lowdl  InstitaU 
lectures  on  comparative  embryology  (1848),  followed  by  those  of  JeSriwWj- 
man  on  comparative  physiology  (1S49),  introduced  new  ideas  into  Amerioi 
teaching.  His  Fossil  Fishes  (1833-44),  describing  over  1000  spedes,  ia  hii 
masterpiece,  although  his  empirical  classiflcation  by  scales  is  now  discwded. 
He  was  an  opponent  of  Darwinism,  and  upheld  the  old  Linniean  idea  of  Uie 
fixity  of  species;  also  the  Recapitulation  Theory,  that  "the  history  of  the 
individual  is  but  the  epitomized  history  of  the  race." 

The  pioneers  of  American  anatomy  in  the  first  half  of  the  cen- 
tury were  Wistar,  Homer,  Godman,  and  Morton. 

Casper  Wistar  (1760-1818),  bom  in  Philadelphia  of  German 
extraction,  taught  anatomy  at  the  University  of  PennBylvama 
from  1791-1818,  and  his  "System  of  Anatomy"  (1811-14),  now 
forgotten,  waa  the  earliest 
treat  ise  on  the  subject  pub- 
lished in  this  country.  His 
description  of  the  ethmiMd 
bone  waa  praised  by  Soem- 
merring,  and  his  memorj' 
survives  in  the  wistaria 
vine,  which  was  named 
after  him;  in  the  still  pop- 
ular "Wistar  parties"  of 
old  time,  weekly  hteraiy 
gatherings  at  which  he  was 
a  cultured  and  amiable 
host,  and  in  the  present 
Wistar  Institute  of  Anat- 
omy and  Biolt^y  in  Phila- 
delphia (1892). 

William  E^dmonds  ^- 
ner  (1793-1853),  of  War- 
ren ton,  Virginia,  studied 
medicine  at  Edinbui^  and 
Philadelphia,  and  after  serving  as  army  surgeon  in  the  war  of  1812, 
settled  in  the  latter  city,  where  he  became  prosector  to  Wistar, 
Dorsey,  and  Physick,  eventually  succeeding  the  latter  as  professor 
of  anatomy  in  the  University  of  Pennsylvania  in  1831,  his  successor 
being  Joseph  Leidy.  Homer  discovered  the  tensor  tarsi  muscle 
(Homer's  muscle)  supplying  the  lacrimal  apparatus  (1824'),  mid 
investigated  the  odoriferous  axillary  glands  in  the  negro,  the  mus- 
cular tube  of  the  rectum,  and  the  membranes  of  the  larynx.  He 
performed  and  described  important  surgical  operations,  particu- 
larly on  the  eye,  and  published  treatises  on  anatomy  (1826)  and 

'  Homer;  Phila.  Jour.  Med.  and  Phys.  Se.,  1824,  viii,  70. 


William  Edmonds  Horner  (1793-1853). 
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pathology  (1829).  In  1834'  he  published  an  important  paper 
showing  that  the  rice-water  discharges  in  Asiatic  cholera  consist 
of  epithelium  stripped  from  the  small  intestine. 

John  D.  Godman  (1794-1830),  of  Annapolis,  Maryland,  an 
anatomist  of  great  talent,  could  not  reahze  what  was  in  himself, 
because,  as  Gross  puts  it,  "poverty  literally  pursued  him  from  the 
cradle  to  the  grave."  Orphaned  in  infancy,  friendless,  cheated 
out  of  his  inheritance  by  fraud,  by  turns  a  printer's  apprentice 
and  a  sailor,  he  succeeded  in  gaining  a  medical  education  through 
a  noble  perseverance,  attracted  the  kindly  notice  of  Daniel  Drake, 
who  gave  him  a  chau-  in  surgery,  and  iiecame  editor  of  the  short- 
lived Western  Quarterly  Reporter  of  Afedical,  Surgical,  and  Natural 
Science  (1822-23),  the  first  medical  journal  to  be  printed  west 
of  the  Alleghanies.  His  life  was  one  of  grinding  toil,  his  lectures 
were  popular,  but  never  remunerative,  and  he  was  an  early 
victim  of  phthisis;  but  he  produced  three  works  of  importance  and 
originahty — his  treatise  on  the  fascia  (1824),  his  Contriimliona 
lo  Physiological  and  Pathological  Anatomy  (1825),  and  his  Ameri- 
can Natural  History  (1826). 

Samuel  George  Morton  (1799-1851),  of  Philadelphia,  a  gradu- 
ate of  the  University  of  Edinburgh,  published  an  elaborate  treatise 
on  general  and  microscopic  anatomy  in  1849,  but  he  is  now  best 
remembered  as  craniologist,  paleontologist,  and  phthisiographer. 
His  Crania  Americana  (1839)  and  Crania  ^Egyptiaca  (1844)  are 
fine  atlases,  among  the  earliest  of  their  kind,  of  permanent  value 
and  reputation.  Hia  book  on  organic  remains  (1834)  is  said  to 
be  the  starting-point  of  all  systenaatic  study  Of  American  fossils. 
His  Illustrations  of  Pulmonary  Consumption  (1834)  is  of  great 
value  as  summing  up  the  knowledge  of  Ijiis  time.  '  He  believed  that 
the  races  of  mankind  are  of  diverse  origin,  and  his  essay  on  hy- 
bridity  (1847)  demonstrated  the  fertihty  of  hybrids,  both  which 
views  made  him  a  target  for  controversial  abuse  and  theological 
hatred. 

Among  the  earlier  American  works  on  toology  and  morphology  are 
Thomas  Say's  Crudaeea  of  the  United  Slates  (1817-18)  and  American  Enlo- 
nu^ogy  (1824-28),  Richard  Harlan's  Fauna  Americana  (1825),  Godman'a  work 
on  North  American  mammals  (1826),  Audubon's  Birds  of  America  (1827), 
Isaac  Lea's  Fre^h  Water  Musteh  (1829),  Nuttall'a  OmUholagy  of  the  UniUd 
Stale»  and  Canada  (1823-34),  Holbrook's  North  Anerican  Herpelology  (1836- 
40).  De  Kay's  Zodhay  of  New  York  (1846-19),  and  Audubon  and  Bachmann'a 
Quadrupeds  of  North  America  (1846-54). 

In  Germany,  the  development  of  anatomy  and  physiology  went 
hand  in  hand,  and  the  ablest  of  the  earlier  morphologists  and  his- 
tologists — Miiller,  Schlciden,  Schwann,  Henle,  Remak — were  also, 

'  Homer:  Am.  Jour.  Med.  Sc.,  Phila.,  1834,  xv,  645;  1835,  xvi,  68;  277, 2  pi. 
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in  the  best  scnisc  of  the  term,  physiolt^iists.  The  founder  of  scien- 
tific iiie<]i(-ini'  in  (^iennany  was.  indeed.  Jobunes  MliUer  ( 1801-5S). 
of  (Viljlciiz.  who  wa,f  also  the  (greatest  German  physiologist  of  his 
time.  ami.  liki-  Ilall<-r  and  .lohn  Hunter,  one  of  the  great  aU-round 
mediciil  natiiralij-tr!.  He  wa,«  ecgually  eniinent  is  biologj-,  compan- 
tivf'  niorpholdpj-,  physioloftic  fhemistn.-,  psycholog>'.  and  pathol- 
fifry.  and  ihnjugh  liis  l»e*it  piipiL-i^the  hi^tolo^sis  ?*chwann,  Hpnle. 
K(>l1ik<'r.  and  Virrhtiw.  the  phyfijolf^tists  Du  Bois  Rejniiond.  Helm- 
h'lltK  and  Ilruckc.  most  of  whom  followed  the  same  treml — ^wc  may 
traif-  the  main  nirn-nts  of  mulern  German  medicine.     MiiUer's 


Joli;iiiin>  Miillcr  riWH-;jS),    iFmiii  ii  chalk  lirawine  in  the  Sur(aH>ii  GenonU'a 
Library.) 

Hiiiiiihwh  ilir  Phiixiolmjie  rfcs  Menschcn  (1834—10)  resemhles 
Hidlcr's  ureal  liratisc  as  a  rich  mine  of  novel  facta  and  orifiinal 
ideas,  anil  iiilniduee:*  two  new  elements  into  physioloRj- — the  com- 
parative and  the  psyeholoKic.  His  prim-i|>al  contributions  to  the 
science  were  his  invi-stisation  of  si)eoifir  n(T\'e  energies  (1826'),  his 
e\planalion  of  tlie  color  sensations  ("prossure-phosphenes")  pro- 
diwcii  liy  pn-ssuiv  on  the  retina  (182li-),  his  experimental  proof 

i-'l'ctHT  liir   fan t list tscticii  (JcfiiditsfTwliciniinEcn,"  CciNeni,  1826;  and 
Ziir  viTi;l''i'1i('Tiili'ii  I'liysitildKi"'  tl<'«  CcsichtHiininTi,  l.<-jpzip;,  1S26. 
'  Zur  viTBleichi-ndcn  Pliysiologk-  (Ii-k  Gcsichtssinnrs,  p.  73. 
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(in  the  irog)  of  the  Bell-Magendie  law  of  the  spinal  nerve-roota 
(1831'),  his  discovery  of  the  lymph-hearts  in  the  frog  (1832'),  his 
law  of  the  eccentric  projection  of  sensations  from  the  peripheral 
sense  organs  to  other  nerve-terminals  (1833),  his  experiments  on 
the  vocal  cords  and  the  voice  (1835-57*),  his  theory  of  color  con- 
trast (1837'),  his  isolation  of  chondrin  and  glutin  (1837'),  his 
demonstration  of  the  function  of  the  bristle  cells  of  the  internal 
ear  (1840*),  and  his  examination  of  the  slimy  secretions  of  the  club- 
cells  of  the  myxinoid  fishes  (1845'),  His  broadest  generalization, 
the  Law  of  Specific  Nerve-energies,'  which  maintains  that  each 
sense  organ,  when  stimulated,  gives  rise  to  its  own  pecuhar  sensa- 
tions and  no  other,  has  since  been  extended  far  beyond  its  author's 
original  intention,  in  the  idea  that  each  nerve-fiber,  as  well  as  each 
organ  or  nerve,  has  its  specific  sensations,  differing  in  degree  if  not 
in  kind  under  stimulation.  As  a  morphologist,  Miiller  made 
investigations  of  the  first  rank  on  the  structural  relations  of 
the  myxinoid  and  ganoid  fishes  (1834-44),  the  Plagiostoma  (with 
Jacob  Henle  in  1838-41),  and  the  echinoderms  (1846-52).  In 
embrjology,  his  name  is  associated  with  the  discovery  of  the 
Mullerian  duct  (1825').  As  a  histologist,  he  worked  out  the  whole 
finer  anatomy  of  the  glandular  and  cartilaginous  tissues  (1830'"), 
grouped  the  connective  tissues,  and  thus  cleared  the  ground  for  the 
cell  theory  of  his  pupil,  Schwann.  In  pathology,  as  in  histology, 
he  was  one  of  the  first  to  use  the  microscope,  particularly  in  his 
monumental  work  on  tumors  (1838"),  Eind  he  introduced  the  idea 
that  fever  is  a  nervous  reflex  (1840),  In  1841  he  described  the 
parasitic  disease  now  recognized  as  psorospermosis.'*  In  1834 
he  founded  the  journal  everywhere  known  as  MHikr's  Arckiv, 
which  was  continued  after  his  death  by  His,  Beichert  and  Du  Bois 
Keymond,  and  later  by  His  and  Waldeyer,  Engclmann  and 
Kubner.  As  containing  a  host  of  classic  contributions,  it  has 
exerted  a  profound  mfluence  upon  the  advancement  of  scientific 

'  Notizen  a.  d.  Gebiete  d.  Natur.  u.  Heilk.,  Weimar,  1831,  xxx,  113;  129. 
'Phil.  Tr.  Lond,,  1833.  pt,  1,  8fr-94. 

>  Handb.  d.  Physiol.,  Coblenz,  1840,  u.  184-222. 

*  Handb.  d.  Physiol.,  1840,  ii,  372. 

'Ann.  d.  Pharm,,  Hcidelb.,  1837,  xvi,  277-282. 

•  Handb.  d.  Physiol.,  1840,  ii. 

'  Unt«rauchungen  Uber  die  Eingewcide  der  Pische,  Berlin,  1845,  p.  11. 

>  Handb.  d.  Physiol.,  1840,  ii,  258. 

■  Nova  acta  Acad.  Nat.  Curios.,  Bonn,  1825,  pt.  ii,  565-672,  6  pi. 
>°  De  glandulanun  seccmentium  structura  penitiori,  Leipzig,  1830. 
"  Ueber  den  feinem  Bau  und  die  Formen  der  krankha(ten  GeschwtilBte, 
Berlin,  1838. 

"  MOUer'a  Arch.,  Beri.,  1841,  477-496,  1  pi. 
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medicine.  Like  every  great  iDvestigator  who  has  approached  his 
subject  from  the  broadest  angle,  MQllo*  made  s  few  miatakwi. 
Following  Hcn'soD,  Mascagni,  and  the  Hunters,  he  maintained  that 
absorption  is  the  special  and  exclusive  function  of  the  lymphattcs, 
although  Magcndie,  in  1836,  had  shown  that  the  blood-veasels 
also  possess  this  power.  As  late  as  1840  he  held  that  respiratioD 
in  the  fetus  is  effected  not  (as  John  Mayow  had  shown  in  1674)  b; 
the  placenta,  but  by  a  special  juice  or  plasma  secreted  in  the 
maternal  blood.  In  1840  MQller  stated  that  no  one  could  ever 
hope  to  measure  the  velocity  of  a  nervous  impulse.  Ten  j-eais 
later  his  pupil,  Helmholtz,  had  done  so.  Temperamentally,  be 
was  a  mystic,  and,  by  the  same  token,  a  vitalist  in  theory.  He  be- 
lieved that  there  is  something  in  vital  processes  which  does  not 
admit  of  a  mechanical  or  a 
material  explanation,  but  he 
also  believed  that  such  ex- 
planation may  be  pushed  to 
the  limit  "so  long  as  we  keep 
to  the  soUd  ground  of  ob- 
servation and  experiment." 
Strongly  built,  with  broad 
shoulders  and  a  massive 
Achillean  head — Vircbow 
said  it  "seemed  like  that  of 
some  warrior  of  old" — Mul- 
ler  was  a  striking,  magnetic, 
impressive  teacher,  of  rare 
personal  charm,  who  influ- 
enced and  inspired  his  pupils 
for  good  as  only  a  great 
man  can. 
After  Miillcr's  time,  the  main  trend  of  German  anatomy  was 
along  histologic  and  functional  lines,  and  this  new  departure 
turned  upon  three  important  factors — the  foundation  of  modem 
embryology  by  von  Baer  (1827-28),  the  improvement  of  the  achro- 
matic microscope  by  Joseph  Jackson  Lister  in  1830,  and  the  de- 
velopment of  the  cell  theory  by  Schlciden  and  Schwann  (1838-39). 
Carl  Ernst  von  Baer  (1792-1876),  the  father  of  the  new  em- 
bryolog>',  was  a  native  of  Esthland,  in  the  Baltic  Sea  provinces  of 
Russia,  and  was  successively  professor  at  Dorpat,  Konigsberg,  and 
St.  Petersburg.  The  special  service  of  von  Baer  was  that,  where 
his  predecessors  had  only  studied  the  chick,  he  made  embrj'olt^ 
a  companitive  science,  establishetl  the  modem  theory  of  the  germ- 
layers,  an<l  the  beginnings  of  histogenesis,  organogenesis,  and 
morphogenesis. 


CiiTl   Ernst   voD    Baer    (17H2-1876). 
(From    itn    ciifcruving    in     the    Surgeoo 

CemTul's  Librwry.) 
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Caspar  EViedrich  Wolff,  in  1768,  had  already  been  close  upon  the  ^nn- 
layer  concept  when  he  saw  that  the  intestines  are  produced  by  the  folding  in 
and  rolling  together  of  "leaf-like"  embryonic  layers.  In  1817'  Christian 
Pander  (1793-1865),  asBiirted  by  von  Baer,  in  his  obncrvations  upon  the  chick, 
extended  the  number  of  these  layers  to  three.  Von  Baer,  in  his  peat  work  on 
the  development  of  animals  (1828-34*),  showed,  from  comparative  studies  of 
aU  kinds,  that  these  leaf-like  layers  are  not  true  tissues  of  the  developing;  oi^^an- 
ism,  but  the  g;erms  or  germ-layers  from  which  tJie  alimentary  canal,  the  nervous 
Byst«in  and  its  other  parts  are  unfolded,  disappearing  as  the  latter  are  com- 
pleted. He  recognized  four  layers  in  all,  from  the  fact  that  the  middle  layer 
IB  made  of  two  sheets:  but  this  double  layer  was  afterward  shown  to  be  a  single 
structure  by  Robert  Remak,  who  first  defined  the  three  cat^ories,  ectoderm, 
endoderm,  and  meeoderm  (1845). 

The  supreme  merit  of  von  Baer's  work  lies  in  the  wonderful 
patience  shown  in  working  out,  as  Minot  puts  it,  "almost  as  fully 
as  was  possible  at  this  time,  the  genesis  of  all  the  principal  organs 
from  the  germ-layers,  instinctively  getting  at  the  truth  as  only  a 
great  genius  could  have  done."  This  was  in  the  trying  early  days 
of  the  modem  microscope,  and  the  clear  and  beautifully  accurate 
results  obtained,  from  sections  cut  without  the  aid  of  a  microtome, 
have  set  the  pace  for  all  subsequent  work,  down  to  the  recent 
phase  of  tracing  the  embryonic  cell-lineage  in  minutest  detail. 
Von  Baer  discovered  the  mammalian  ovum  in  1827,*  and,  at  the 
same  time,  the  chorda  dorsalis  or  notochord.  From  his  exhaustive 
studies  in  comparative  embryology,  he  was  led  to  classify  animals 
into  four  groups,  viz.,  Vertebrata,  Articulata,  Mollusca,  and 
Kadiata,  which  makes  him,  with  Cuvier,  the  founder  of  modem 
morphology  (Haeckel).  Von  Baer  went  to  Russia  in  1834,  and 
devot«d  the  rest  of  his  life  to  investigating  the  physical  geography 
and  anthropology  of  that  country.  In  cooperation  with  Rudolf 
Wagner,  he  was  instrumental  in  calUng  t<^ther  the  first  Congress 
of  Anthropologists  in  1861.  He  was  of  a  deeply  religious  nature, 
and  his  autobii^aphy,  privately  printed  in  1S64,  gives  an  interest- 
ing account  of  his  experiences. 

Contemporaneous  with  von  Baer,  was  Wagner's  discovery  of  the  germinal 
spot  (1835),  Purkinje's  characleriiation  of  the  formative  substance  ("pro- 
toplasm") of  the  embryo  (1839),  Schwann  on  respiration  in  the  embryonic 
chick  (1834),  Reichert  on  the  visceral  arches  in  vertebrata  (1837),  Bischoff  on 
the  development  of  the  rabbit  (1848)  and  the  guinea-pig  (1852);  but  the  latter- 
day  embryology  of  von  Kolliker,  His,  Haeckel,  Balfour,  Hertwig,  and  Minot  is 
part  and  parc^  of  the  doctrine  of  the  nucleated  cell. 

The  development  of  the  cell-theory,  one  of  the  fundamental 
principles  of  modem  science,  was  almost  entirely  the  work  of  bot- 
anista.     In  the  seventeenth  century,  Robert  Hooke  (1665),  Mal- 

>  Pander:  Diss,  sistens  historiam  metamorphoeeoe  quam  ovum  incubatum 
prioribus  quinque  diebua  subit,  WOrzburg,  1817. 

■  Ueber  Entwickelungsgeschichte  der  Thiere,  KSnigsberg,  1S28-34. 
'  Dc  ovi  mj^p^rpftliiiTn  et  bomuus  genesi,  Leipzig,  1827. 
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pighi  (1675),  and  Nehemiah  Grew  (1682)  had  noticed  the  cellular 
cavities  in  cork  and  grcon  plants.  In  1831  the  cell-nucleus  vas 
discovered  by  the  Ixjtanist  Robert  Brown  (1773-1858J,  who  als) 
(Useoverwl  the  process  of  generation  in  plants  by  means  of  poUen. 
The  cell  nucleolus  wiis  discovered  by  Gabriel  Valentin  in  1830. 
The  significance  of  the  n\icleus  in  vegetable  histolog>-  was  fir.i 
emphasized  by  the  Hamburg  Iwtanist,  Matthias  Jacob  Schleiden 
(1804-81),  who,  after  studying  law  and  medicine,  became  pro- 
fessor of  botany  at  Jena,  Dorpat,  and  Frankfort  on  the  Main. 
In  his  important  paper  on  Phylogenesis  (1838')  Schleiden  saw  and 
proved  that  pliuit  tissues  arc  made  up  of  and  developed  from 
groups  of  cells,  of  which  he 
rpci^nized  the  nucleus  lur 
"cytoblast")  as  the  impor- 
tant feature;  but  he  hcH 
that  young  cells  originati? 
spontaneously  from  the  cy- 
toblast,  which  he  thought 
to  be  enca-sed  in  the  solid 
cell  wall.  He  regarded  the 
young  cell  as  resting  upon 
and  expanding  over  the  cy- 
toblast  hke a  wateh-crT,stal 
over  a  watch,  an  idea  which 
liecame  known  as  the 
"wat  ch-glass  theory"  (t'Ar- 
ijlnstkeorie).  Thus,  he  n?- 
gai-ded  cell  reproduction  as 
endogenous  (free  internal 
formation)  instead  of  l>y 
division,  and  the  cell  wall 
as  a  solid  structure  instead 
of  a  semipermeable  mcin- 
lir!in<'.  But  Schleiden  was  a  true  physiologic  botanist  witlial, 
enli'ilaiiiing  a  lively  contempt  for  Ihe  mere  herbarium  collector. 
and  his  <!ritri(lzii(ic  (1842-43-)  is  perhaps  the  most  important 
landmark  in  the  modern  hi.itory  of  the  science.  He  w.os  keen  at 
controversy  and,  lawyer-like.  <lid  not  hesitate  to  indulge  in  per- 
sonalities to  put  his  advci'saries  in  a  corner.  A  friendly  after-dinner 
conversalion  Itctwcen  Schleiden  and  S<'hwann.  who  in  the  mean- 
time had  iliscovered  nucleated  cells  in  tlie  animal  tissues,  led  tlie 
latter  Ki  look  for  cells  in  all  the  tis.-iues  he  knew  of  and  to  fonmilale 


Matrli 


■i.lcii  (INU-.'il). 


l.i)-<.ni-«',"  Miilli-r'.-  Arrh.,  HitI..  1S.-JS.  I37-17fi.  2  pi, 
sen  sHiaft  lie  lien  Uulunik.  Leipzig,  IH42~I3. 


sdbvGoogIc 


MODERN    PERIOD 


481 


the  moet  important  generalization  in  the  science  of  morphology, 
viz.,  the  principle  of  Btructural  similarity  in  animal  and  ve^table 
tissues:  "There  is  one  universal  principle  of  development  for  the 
elementary  parts  of  ot^^anisms,  however  different,  and  that  prin- 
ciple is  the  formation  of  the  cells."  To  Schleiden's  concept  of  the 
cytoblast,  Schwami  added  the  "cytoblastema"  or  matrix  of  cell 
development,  analogous  to  the  mother  liquor  from  which  crystals 
spring.  This,  as  Virchow  pointed  out,  was  a  tacit  acceptance  of 
"spontaneous  generation,"  the  very  thing  which  Schwann  after- 
ward did  so  much  to  overthrow. 

Theodor  Schwann  (1810-82),  bom  at  Neuss  near  DUseeldorf, 
was  a  pupil  of  MOller's  at  Bonn  and  the  latter's  prosector  at  Berhn. 
After  the  publication  of  his 
classic  on  the  cell  theory  in 
1839,'  he  was  called  to  the 
University  of  Louvain,  and, 
in  1848,  became  professor 
of  anatomy  and  physiology 
at  Li^.  A  most  careful 
and  accurate  investigator, 
he  discovered  the  sheath  of 
the  axis-cyhnder  of  nerves, 
which  goes  by  his  name 
(1838*),  and  the  striped 
muscle  in  the  upper  part 
of  the  esophagus  (1837'). 
His  inauKural  dissertation 
(1834')  showed  that  air  is 
necessarv-  for  the  develop- 
ment of  the  embryo;  and, 
applying  the  same  idea  to 
the  problem  of  spontaneous 
generation,  he  was  able  to  prove,  in  1836,*  that  putrefaction  is 
produced  by  living  bodies,  which  are  themselves  destroyed  if  the 
surrounding  air  be  heated  or  vitiated.  In  1837,*  about  the  same 
time  as  Cagniard  Latour,  he  discovered  the  organic  nature  of 

'  Mikroskopische  Untcrauchungen  (iber  die  Uebereinstimmung  in  der 
Struktur  und  dem  WachEsthum  der  Thiere  und  Pflanzen.  Berlin,  1839. 

'  Froriep's  Neue  Notizen,  Weimar,  1838,  v,  228,  and  Schwann's  book  on 
tbe  cell-theory, 

>  Joh.  Muller:  Handbuch  d.  Physjolope,  Coblenz,  1840,  ii,  36. 

'  De  necessitate  aEris  atmospbterici  ad  evolutionem  pulli  in  ovo  incubato, 
Berlin,  1834. 

'  Ann.  d.  Physik  u.  Chemie.  Leipz.,  1837.  xli,  184-193. 

'  Mitth.  a.  d.  Verhandl.  d.  Gesellsch.  naturi.  Freunde  zu  Berlin,  1837,  ii, 
9-16. 


Theodor  Schwann  (1810-82). 
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yeast,  and  showed  that  the  yeast-plant  causes  fermentation 
which  can  be  suppressed  by  heating  the  culture-medium  and 
sterilizing  the  surrounding  air  by  heat.  As  a  physiolc^ist,  be 
discovered  pepsin  in  1835,'  showing  its  power  to  change  non- 
diffusible  albumens  into  peptones;  and,  in  1841,*  demonstrated, 
by  means  of  an  artificial  biliary  fistula  in  a  dog,  that  bile  is  abso- 
lutely essential  to  digestion.  He  was  the  first  to  investigate  the 
laws  of  muscular  contraction  by  physical  and  mathematical 
methods,  in  his  classic  experiment,  demonstrating  that  the  ten- 
sion of  a  contracting  muscle  varies  with  its  lei^h  (1837*).  In 
personality,  Schwann  was  an  amiable,  unpretentious  nature, 
somewhat  below  the  middle  height,  with  an  open,  pleasant,  geni^ 
countenance,  not  unlike  that  of  Claude  Bernard.  He  is  said  to 
have  visited  London  twice  without  making  himself  known  to  any 
one.  He  was  a  devout  Catholic,  submitting  the  manuscript  of 
his  work  on  the  cell  theory  to  the  Bishop  of  Malines  for  approval 
before  publication,  but  he  did  not  hesitate  to  declare  the  Louise 
Lateau  affair  an  arrant  imposture.  During  the  last  forty  years  of 
his  academic  life  he  seems  to  have  done  little  scientific  work,  and 
Professor  Ray  Lankester  records  that  "to  sit  with  him  in  front  of  a 
caf£  in  the  pleasant  streets  of  Louvain  and  hear  him  discourse  on 
the  prepress  of  histolc^  and  the  germ  theory  of  disease"  was  "a 
pleasure  no  leas  atarthng  than  that  which  could  be  conferred  by 
one  risen  from  the  dead." 

Following  upon  the  researches  of  Schleiden  and  Schwann,  cells 
were  discovered  which  had  not  a  cell  wall,  but  merely  what  phys- 
icists call  a  "surface  of  discontinuity"  in  relation  to  the  surround- 
ing medium;  and  it  was  found  that  the  nucleus  is  contained,  not 
in  the  cell  wall,  as  Schleiden  had  supposed,  but  in  the  ground  sub- 
stance of  the  cell  itself.  From  this  time  on,  the  nature  and  sig- 
nificance of  this  fundamental  substance  became  the  main  object 
of  investigation.  In  1835,  the  French  zoologist  Felix  Dujardin 
(1801-60)  had  described  and  defined  it  in  the  protozoa  as  "sar- 
code."'  Schleiden,  in  his  paper  of  1838,  had  noted  it  in  plants  and 
r^arded  it  as  a  gum,  Purkinje  was  the  first  to  employ  the  term 
"protoplasm,"  applying  it  to  the  germinal  ground  substance  of 
the  embryo  (1839).  In  1846-51,  the  botanist  Hugo  von  Mohl 
(1805-72),  of  Stuttgart,  described  part  of  the  contents  of  the  vege- 
table cell  (just  under  the  cell-membrane)  as  "protoplasm,"'  and 

'  Muller'H  Archiv.  Berl.,  1836,  90-114. 

'Ibid.,  1844,  127-159. 

'  Described  in  Miiller's  "Pbysiologie,"  1840,  il,  59-62. 

'  Dujardin;  Ann.  d.  sc,  nat.  (lool.),  Paris,  1835,  iv,  343-376. 

»  Von  Mohl;  Botan.  Ztg.,  1846,  iv,  337;  353;  369;  385. 
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the  chemical  nature  of  the  same  was  investigated  by  a  Swiss  botan- 
ist, Carl  Nageh  (1817-91)  in  1862-63.'  Ferdinand  Cohn  {182*- 
98),  of  Breslau,  eminent  for  his  work  in  bacteriology,  declared, 
after  a  study  of  the  protococcus,  that  animal  and  vegetable  pro- 
toplasm are  analogous,  if  not  identical,  substances  (1850-53*). 
Heinrich  Anton  de  Bary  (1831-88),  a  Frankfort  botanist,  showed 
this  identity  further  in  his  work  on  the  myxomycetes  (1859'). 
In  the  meantime  (1858),  Virchow  had  already  announced  the 
continuity  of  cell  development  and  its  importance  in  pathol(^y. 
Finally,  Max  Sehultze,  in  1861,*  showed  that  the  likeness  between 
animal  and  vegetable  protoplasm  is  not  only  structural  and  chem- 
ical, but  also  physiologic.  Thus  the  cell  gradually  came  to  be 
recognized  as  the  structural  and  physiological  unit  in  all  living 
organisms,  whether  animals  or  plants,  simple  or  complex,  embry- 
onic or  adult,  healthy  or  diseased,  while,  in  our  own  time,  the  cell- 
nucleus  is  regarded  as  the  chemical  "center  of  oxidation"  and  the 
chromosome  as  the  transmitter  of  inherited  characters. 

It  was  in  this  way  that  anatomic  studies  came  to  be  more  and 
more  histologic  or  microscopic,  and  the  "seats  and  causes"  of 
disease  itself  to  be  referred  to  the  cellular  elements  in  the  body 
and  the  unicellular  oi^nisms  attacking  them. 

The  importance  of  the  cell  theory  is  immediately  sensed  in  the 
work  of  Jacob  Henle  (1809-85),  the  greatest  German  histologist 
of  his  time  and  one  of  the  greatest  anatomists  of  aU  time.  Bom 
of  Jewish  parents  at  Fiirth,  near  Nuremberg,  Henle  was  one  of 
Johannes  Miiller's  favorite  pupils,  one  of  his  prosectors  at  Berlin, 
andlaterprofessorof  anatomy  at  Zurich  (1840),  Heidelberg  (1844), 
and  Gottingen  (1852-85).  Henle  did  many  important  things  for 
medical  science.  In  his  classic  researches  of  183&-37'  he  was  the 
founder  of  modem  knowledge  of  the  epithelial  tissues  of  the  body. 
He  first  described  the  epithelia  of  the  skin  and  intestines,  defined 
columnar  and  ciliated  epithelium,  and  pointed  out  that  this  tissue 
constitutes  the  true  lining  membrane  of  all  free  surfaces  of  the  body 
and  the  inner  lining  of  its  tubes  and  cavities.  In  1840*  he  demon- 
strated the  presence  of  smooth  muscle  in  the  middle  op  epdatholial^ 
coat  of  the  smaller  arteries,  a  discovery  which  was  the  starting- 

■NigeU:  Sitzungsb.  d.  k.  baycr.  Akad.  d.  Wiseeosch.,  MUncheo,  1862, 
ii,  280;  1863,  i,  161,  483;  1863;  u,  119. 

'Cohn:  Zur  Naturgeechichte  des  Protococcus  pluvtalis,  Breslau,  1850, 
and  Unt«rsuchungcn  fiber  die  £ntwick]ungsgeschicbt«  der  mikroBkopischen 
Algen  und  Pilzen,  Bonn,  1853. 

'  de  Bary:  Die  Mycetozoen,  Leipzig,  1850. 

•Sehultze:  Muller'a  Arch.,  BerL,  1861,  1-27. 

*  Symbols  ad  anstomiam  villorum  int^stinalium  imprimis  eorum  epithelii 
et  vasorum  lact«orum,  Berlin,  1837. 

*  In  his  "Allgemeine  Anatomie,"  Leipzig,  1841,  pp.  510,  690. 
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point  of  the  preseat  physiolc^cal  theory  of  the  vasomotor  mechan- 
ism. He  also  discovered  the  external  sphincter  (striated  muscle) 
of  the  bladder,  the  central  chylous  vessels,  the  internal  root-eheath 
of  the  hair,  the  Henle  tubules  in  the  kidney  (1862^)  and  gave  the 
first  accurate  account  of  the  histology  of  the  cornea  and  of  the 
morpholep  and  development  of  the  larynx.  He  first  pointed  out 
many  important  structures  in  the  brain,  notably  the  relatjons  of 
the  hippocampus,  and  the  vestigial  character  of  the  posterior  lobe 
of  the  pituitary  body.  Altogether,  the  histological  discoveries  of 
Henle*  take  rank  with  the  anatomical  discoveries  of  Vesallus.  Ab 
a  morphologiBt,  he  collaborated  with  Mtiller  in  his  monograi^  oa 
the  plagioetomes  (1838- 
41),  and  described  the  elec- 
tric fish  Narcine,  and  the 
annelid  Enchytrsus.  In 
pathology  he  was,  with  his 
friend  Pfeufer,  the  founds 
of  the  celebrated  ZeiUchrifi 
ffir  ralvmeUe  Medizin  (1842 
-69),  which  exerted  a  pow- 
erful influence  upon  the 
advancement  of  Gennan 
medicine  and  contains  some 
of  the  best  moD<^aphs  of 
the  period.  His  essay  "On 
Miasms  and  Gontagia" 
(1840')  contains  the  first 
clear  statement  of  the  idea 
of  a  contagium  animalitm. 
His  es^ay  on  fevers'  elabo- 
rates Miiller's  idea  that 
fever  is  only  a  sympfom, 
occasioned  by  disturbances 
in  the  central  nervous  sys- 
tem. In  his  "Hand  Book  of  Rational  Pathol(^y"  (1846-M*) 
he  maintains  that  the  physician's  duty  is  to  prevent  and 
cure  disease;  that  disease  is  a  deviation  from  normal  physio- 
logic processes;  death  the  cessation  of  metabolism;  and  the 
hypothesis  of  a  vital  force,  "just  as  good  or  as  weak  as  that 

'  Contained  in  his  "Handbuch  dor  syatematisschen  Anatomie,"  1862,  it, 
300-31)5. 

'  These  discoveries  arc  to  be  found  in  Henle's  two  treatises  on  anatomy. 

•  In  liis  "Pathologische  Untersuchungcn,"  Beriin,  1840,  pp.  1-82. 
"  Ibid.,  206-274. 

•  Handbuch  d<T  ralionellen  Patbologie,  Braunschweig.  1846^53. 


Jacob  Henle  (1809-85). 
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of  electric  attraction  or  gravitation."  In  practical  medicine,  he 
first  connected  the  catarrhs  and  exanthemata  with  inflammation 
(1838),  pointed  out  the  preponderance  of  left-sided  varicocele 
and  the  relation  of  left-sided  intercostal  neuraJgia^  to  the  hemi- 
azygos v^,  and  first  showed  the  significance  of  urinary  casts  ia 
renal  disease  (1844),  Of  Henle's  two  books  on  anatomy,  the  earlier 
Allgemtine  AntUomie  (1841)  was,  in  reality,  the  first  treatise  upon 
microscopic  histolf^iy,  and  marks  a  great  advance  upon  Bichat  in 
that  the  tissues  are  considered  in  their  developmental  and  func- 
tional, as  wdl  as  their  structural,  relations.  The  classification  of 
the  tissues  is  the  simplest  and  best  ever  made,  and  the  book  con- 
tains an  admirable  history  of  microscopy  and  histology,  as  also 
some  of  Henle's  meet  important  discoveries.  The  later  "Hand 
Book  of  Systematic  Anatomy"  (1866-71')  is  an  exhaustive  three- 
volume  treatise  <^  the  highest  scientific  order.  It  contains  the 
first  logical  account  and  nomenclature  of  the  axes  and  planes  of 
the  body,  the  terminolc^y  is  greatly  amplified  and  the  sections  on 
the  ligaments,  the  muscles,  the  viscera,  and  the  vascular  and 
nervotis  systems  are  of  epoch-making  importance.  The  illustra- 
tions of  this  work,  made  with  Henle's  own  hand,  are,  as  he  puts  it, 
architectural  rather  than  diagrammatic,  in  that  only  so  much  of 
a  structure  is  given  in  light  and  shade  as  is  necessary  for  its  com- 
prehension, while  the  idea  of  plan  and  elevation  is  freely  resorted 
to.  As  a  lecturer,  Henle  was  vivid  and  inspiring,  making  his  own 
drawings  with  his  crayon  as  he  went  along,  and  winning  love  and 
admiration  by  his  sincerity  and  charm.  He  was  not  only  a  skilful 
artbt,  but  something  of  a  poet,  and  an  accomplished  musician, 
begitming  with  the  vioUn  and  eventually  learning  to  play  both 
viola  and  violoncello,  so  that  he  might  take  any  part  at  need  in  an 
impromptu  string  quartet.  The  experiences  of  his  life,  his  peri- 
patetic career  as  student  and  professor,  the  romantic  circumstances 
of  his  first  marriage,  his  friendships  with  such  men  as  Humboldt, 
Gustav  Magnus,  and  Felix  Mendelssohn,  make  an  interesting 
narrative. 

Robert  Remak  (1815-65),  of  Posen,  also  of  Jewish  descent,  was 
an  assistant  of  Schonlein's  at  the  Charity,  and  apart  from  his 
reputation  as  a  microscopist,  did  a  number  of  important  things  in 
other  directions.  In  histology  he  is  memorable  for  his  discovery 
of  the  non-medullated  nerve-fibers  (fibers  of  Remak)  in  1838,* 
aod  of  the  ganglionic  cells  in  the  sinus  venosus  of  the  frog's  heart 


'  Handbuch  der  systematischen  Anatomic  des  Menschen,  Braunschneig, 
18e6-71. 

'Remak:  ObservatioDes  anatomicte  et  microscopic^  de  ByetfimatiB  ner- 
vod  itmctura,  Berlin,  1838. 
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(1848'),  now  regarded  as  the  autonomous  centers  causing  the 
heart-beat.  He  was  one  of  the  first  to  pomt  out  that  the  pro- 
liferatioD  of  cells  to  form  tissues  is  accomplished  by  cell  division 
(1802^)  and  not,  as  Schleiden  and  Schwann  had  supposed,  by  en- 
dogenous formation.  He  simplified  von  Baer's  classification  of 
the  germ-layers,  as  we  have  seen  (1851').  In  1842,  in  Schonlein's 
elioic,  he  produced  favus  experimentally,  in  propria  persona. 
separating  the  fungus  from  the  genus  Oidimn,  and  calling  it  Acbo- 
rion  Schonleini,  after  the  mas- 
ter (1845').  He  was  the  first 
to  describe  ascending  neuritis 
(1861),  and  he  was,  with  Ad- 
dison and  Duchenne  of  Bou- 
logne, one  of  the  pioneers  of 
electrotherapy,  substitutioe 
the  galvanic  for  the  induced 
current  (1856*). 

Another  important  pioneer 
in  the  use  of  the  miscroscope 
was  Johannes  Evaagelista  Pur- 
kinje  (1787-1869),  of  Bohemia, 
who  was  also  a  physiolc^st  of 
genius.  He  began  life  as  a 
teacher,  having  previously 
taken  orders,  but  graduated  in 
medicine  at  Prague  in  1819, 
his  inaugural  dissertation  be- 
ing an  important  work  od 
subjective  visual  pheaom- 
ena,'  which  won  for  him  the 
friendship  and  protection  of 
Goethe.  It  was  perhaps 
through  Goethe's  influence 
that  Purkinje  was  appointed  professor  of  physiology  and  pathol<^ 
at  the  University  of  Breslau  in  1823.  At  Breslau,  he  was  at 
first  coldly  received,  on  account  of  the  current  prejudice  agmnst 
Slavs,  which  he  soon  lived  down,  winning  every  one  over  by  his 

'  Muller's  Archiv,  Bert.,  1848,  139. 

'  Ibid.,  1852,  47-57. 

'  Untersucbungen  iibcr  die  Entwickelung  dea  Wirbelthiereiea,  Berlin,  1851. 

'Remak:  Dia^noatische  und  pathogenotische  Untersuchungen,  Berlin, 
1845,  pp.  196;  205;  208. 

'Remak:  Galvanotherapie  dcr  Nerven-  und  Muskelkrsnkheiten,  Berlin, 
1858. 

'  Beitragc  zur  Kcimtniss  dcs  Sebena  in  subjectiver  Hinsicht,  PraKue,  1319. 


Robert  Remak  (181&-65). 
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superior  knowledge  and  urbane  demeanor.  Purkinje  remained  at 
Breslau  until  1850,  when  he  was  called  to  the  chair  of  physiology 
at  Prague.  During  his  Breslau  period  he  did  some  important  work 
for  the  development  of  German  science  which  is  frequently  over- 
looked. He  was  the  founder  of  laboratory  trainit^  in  connection 
with  German  university  teaching.  In  1824  he  started  a  physi- 
ologic laboratory  in  his  own  house,  and  the  work  done  by  the  master 
and  his  pupils  proved  to  be  of  such  high  character  that  the  Prussian 
government  finally  erected  a  Physiolc^cal  Institute  for  him  at 
Breslau  in  1842.  As  in  the 
case  of  Carl  Ludwig,  many  ' 
dissertations  of  Purkinje's  i 
pupils  represent  the  ideas  | 
of  the  great  physiologist 
himself. 

As  a  mieroscopist,  Purkinje 
wa-s  the  firat  to  use  the  micro- 
tome, Canada  balsam,  glacial 
acetic  acid,  potaseium  bichro- 
mate, and  the  Drummond  hme 
light  (1839).  In  1825'  he  de- 
scribed the  germinal  veeiclc  in 
the  embryo,  and  he  was  the  first 
histoloeist  to  employ  the  1«rm 
protoplaam,  which  he  applied  to  . 
the  embryonic  groimd  sutstance 
in  1839.'  He  discovered  the  ftu- 
doriferous  glands  of  the  skin 
with  their  excretory  ducte 
(1833'),  the  pear-ehaped  gan- 
glionic (Purkinje)  ceils  in  the 
cerebellum  (1837'),  the  lumen  , 
of  the  axJB-cylinder  of  nerves,'  I 
and  the  ganglionie  bodies  in  the 
brain.*  In  1834-36  he  wrote  ■ 
(with  Gabriel  Valentin')  his 
famous  essay  on  ciliary  epithelial 

■  Symbols  ad  ovi  avium  historiam  ante  ineubationem,  Breslau,  1S25. 

'  Uebereicht  d.  Arb.  u.  Verand.  d.  schles.  Gesellsch.  f.  Vateri.  Kultur, 
1839,  Breslau,  1840.  p.  82,  Also,  De  formatione  ^anulosa  in  nervis  aliisque 
parlibus  organismi  animalia,  student's  dissertation  by  Joseph  Rosenthal, 
Breslau,  1839. 

'  In  student's  dissertation,  "De  epidermide  humana,"  by  Adolph  Wendt, 
Breslau,  1833. 

'  Ber.  u.  d.  Vereamml.  deutsch.  Naturf.  u.  Aerzte,  1837,  Prague,  1838,  xv, 
ISO,  plate,  Fig.  18. 

'  Itnd.,  177. 

'/Wa..  178-179. 

'  MiiUer'B  Arch.,  Berl..  1834,  391^00. 

et  fundamentali  motua  vibratorii  continui  ii 

intemis  animalium  plurimonim  et  superiorum  et  bferiorum  ordinum  obvii, 
Breslau,  1835. 


Johannes  Evangelista  Purkinje  (1787-1869). 
motion;  described  the  "Purkinje  fibers"  of 
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th«  cardi&c  muacic  (1839')  and  of  the  uterus  (1S40').  In  1837,*  two  ytm 
before  Schwann,  he  pointed  out  the  probable  identity  of  structure  in  Knimal 
and  plant  cells  and  lie  also  antedated  the  tatter  by  two  yean  in  his  wcrton 
artificial  digestion  (1838').  In  1823,'  long  before  FVancia  Galton,  he  pmnttd 
out  the  importance  of  finger-prints,  giving  accurate  figurations  of  the  hbhk, 
and  he  also  noted  that  dcaf-mutea  can  hear  through  the  bones  of  the  skuU. 
He  was  an  important  pioneer  in  the  description  of  most  of  the  subjective  vis- 
ual figures  (1819-23),  notably  those  obtained  by  galvanic  stimulation,  the  re- 
current images,  the  entoptic  appearances  from  Che  shadows  of  the  retinal  vt»- 
sels,  the  dependence  of  brightness  of  color  upon  intensity  of  Ught,  the  cboroidil 
figure,  the  rosettes  of  hght  produced  by  the  use  of  digitalis,  and  the  peculiar 
ruliationH  following  the  instillation  of  belladonna.  Purkinje  was  also  the  fint 
to  employ  the  terms  "enchyma"  for  the  basic  substance  of  glands,  "cambium" 
for  the  same  thing  in  plants,  and  "protoplasm"  for  the  ground  substanceof 
tissues.  Altogether  a  pbysiologist  of  extraordinary  ran^  and  keenneae  of  po- 
ception,  he  was  further  mstinguished  as  a  pharmacologist,  his  experiments  oa 
the  action  of  camphor,  opium,  nelladonna,  stramonium,  and  turpentine  bavini 
been  made  upon  himself  (1829'). 

In  relation  to  clinical  medicine,  Purkinje  was  the  first  to  study 
the  vertigo  and  rolling  of  the  eyes  produced  by  rotatii^  the  erect 
body  in  a  vertical  axis  (182(>-25'),  and,  although  he  did  not  con- 
nect the  phenomenon  with  the  semicircular  canab,  his  description 
is  the  starting-point  of  modern  work  on  vestibular  and  cerebellu 
nystagmus. 

After  Henle's  time,  perhaps  the  most  distinguished  histologist 
of  the  early  period  was  Albert,  von  KSlliker  (1817-1905),  a  Swiss 
who  had  heard  Johannes  MOUer's  lectures  at  Berlin,  graduated  at 
Heidelberg  in  1842,  and  was  Henle's  prosector  at  Zilrich  in  1843. 
He  became  professor  of  anatomy  at  Zurich  an  1846,  and,  the  fol- 
lowing year,  received  a  call  to  WOrzburg,  where  he  remained  for 
the  rest  of  his  active  life.  Kolliker  was  a  follower  of  pure  science 
and  was  equally  remarkable  in  comparative  embryology,  histol- 
ogy,  and  morphology.  In  his  monograph  on  the  development  of 
invertebrates  (1843")  he  was  one  of  the  first  to  apply  Schwann's 


'  In  student's  dissertation  by  Wilhelm  Kasper:  De  structura  fibrow 
uteri  nongravidi,  Breslau.  1840. 

'  Ber.  d.  Versamml.  deutsch.  Naturf.  u.  Aerzte,  Prague,  1837,  175. 

*  Purkinje  and  Fappenheim;  Ueber  kiinstliche  Verdauung,  Mailer's 
Arcb.,  Berl.,  1838,  1-4. 

'  Commentatio  de  examine  physiologico  organi  visus  et  systematis  cu* 
tanei,  Breslau.  1823.  In  this  Purkinje  describes  the  three  entoptic  images  of 
a  flame  placed  in  front  of  the  eye  in  a  dark  room. 

•  Neue  Breslau.  Samml,  a.  d.  Geb.  d.  Heilk..  1829,  i,  423-444. 

'  "Beitrage  zur  Kenntniss  des  Schwindels  aus  heautognostischen  Daten," 
Med.  Jahrb,,  Vienna,  1820,  vi,  79-125,  and  Rust's  Mag.  f.  d.  wee.  Heilk., 
Berl.  1825,  xxiii,  284-310.  See,  also,  the  student's  dissertation  '^De  cerebri 
Uesi  ad  motum  voluntarium  relatione,  certac^ue  vertiginis  directione  ex  certis 
cerebri  regionibus  liesis  pendente,"  by  Heinnch  Carl  Krause,  Brcdsu,  lffi4. 

'  MQller's  Arch.,  Berhn,  1843,  68-141. 
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cell-theory  to  descriptive  embryology,  treating  the  ovum  as  a 
single  cell  and  its  s^mentation  as  normal  cell  division  only. 

In  1847  he  first  demonstrated  the  true  development  of  the  spermatozoa, 
sbowinfc  that  they  are  not  extraneous  bodies,  but  originate  in  the  testicular 
cells  and  fertilize  the  ovum.i  He  was  the  author  of  the  first  work  oa  com- 
imrative  embryology  (1861'),  which  embodies  hia  important  study  of  the  rela- 
tion of  the  vertebrate  notochord  to  the  adult  spine  and  ekuil.  Id  histology, 
he  was  the  first  to  isolate  smooth  muscle  (1846--48'),  confirming  Henlc's  aa- 
covery  of  the  latter  in  the  walls  of  blood-vessels;  and  he  demonstrated  the 
relation  of  the  nerve-cell  to  medullated  nerve-fiber  (1889-94).  He  also 
confirmed  Sharpey'a  theoir  of  ossification  and  growth  of  bone  (1860)  and 
Corti's  discoveries  on  the  finer  anatomy  of  the  ear.  Kolliker's  "Microscopic 
Anatomy"  (1850-54*)  and  "Hand  Book  of  Human  HistoloRy"  (1852')  were 
the  first  formal  text-books  on 
the  subject  and  the  fifth  edition  , 
of  the  latter  was  so  enlarRcd  by  I 
an  added  wealth  of  material  as 
to  be,  in  effect,  a  new  book,  the 
second  volume  literally  creating 
the  science  of  the  comparative 
histology  of  the  central  nervoua 
system  m  vertebrated  animals, 
Minotsays  that  "he  knew  more 
by  direct  personal  obBervation 
of  the  microscopic  structure  of 
animals  than  any  one  else  who 
has  ever  Uved."  In  phyfiiology, 
he  appUed  Matteucci'a  "rheo- 
scopic  frog"  effect  to  the  heart 
<1865)  and  first  investigated 
"veratrinized  muscle"  (1856). 
In  zoology,  Kolliker'a  name  will 
always  be  associated  with  the 
Cephalopoda,  the  Ccclenterata, 
the  Gregarinid*,  Rhodope,  Ac- 
tinophrys,  and  other  animals  in- 
vestigated by  him.  In  1849  he 
founded,  with  von  Siebold,  the    '. 

■■Zeit«chriftJ6rvnMerucMUiche  ^1,^^  von  KOlIiker  (1817-1906). 

ZodUigie,     the  leading  German 
or^an  of  the  science,  which  he 

edited  for  half  a  century.  Kolliker  was  not  only  uiuivaled  ii 
fact,  but  was  also  an  able  theorist  and  in  advance  of  his  time.  Although  ignorant 
of  Mendel's  work,  he  rejected  the  theory  of  natural  selection  in  favor  of  salta- 
tory or  spontaneous  variations  (mutations) ;  he  regarded  the  cell  nucleus  as  the 
transmitter  of  hereditary  characters,  and  his  theory  of  the  mechanism  of  the 
male  generative  process  (1863")  was  confirmed  by  Eckhard.  In  1862  he  redis- 
covered the  branched  muscle  plates  in  the  heart  which  Leeuwcnhoek  had  seen 
two  hundred  years  before,' 


'  Entwicklungsgeschichte  des  Menschen  und  der  Thiere,  Leipzig,  1861. 

*  Mitth.  d.  naturf.  Gesellsch.  in  Zurich,  1847,  i,  lS-28,  and  Ztacbr.  f. 
wissensch,  Zo6l.,  Leipz,,  1848,  i,  48-87,  4  pi,  , 

'  Mikroskopische  Anatomic,  Leipzig,  1850-54. 

'  Handbuch  der  Gewebelehre  des  Menschen,  Leipzig,  1852. 

•  WUrzb.  naturw.  Ztschr,  (Sitzungsb.,  1863),  1864,  v,  p.  v. 
'  Proc.  Roy.  Soc.,  Lond.,  1862-63,  jdi,  65-84. 


sdbvGoOgIc 


490 


HISTORY   OF   MEDICINE 


Personatly,  von  Kolliker  was  a  strong,  grave,  handsome,  dig- 
nified figure,  a  veteran  of  pure  science,  whose  prodigious  induetn- 
was  rewarded  by  a  patent  of  nobility  from  the  Bavarian  govem- 
ment  and  the  Prussian  order  "pour  le  m^rite,"  Like  his  great 
predecessor,  von  Baer,  be  left  an  interesting  autobic^pBphy  (1899). 
The  first  and  greatest  teacher  of  topographic  and  regional 
anatomy  in  the  nineteenth  century  was  Josef  Hyrti  (1810-94),  rf 
the  New  Vienna  School,  who  was  bom  at  Eisenstadt,  in  Hungary. 
His  father,  a  musician  in  Count  E^sterhazy's  band,  had  played  an 
oboe  under  Haydn,  and  Hyrtl,  himself  a  chorister  in  his  youth, 
had  something  the  look  of 
Haydn.  As  a  student,  he  be- 
came Czermak's  famulus  at 
Vienna,  made  discoveries  for 
which  he  was  appointed  pro- 
sector in  1833,  and,  at  the  age 
of  twenty-six,  became  professor 
of  anatomy  at  Prague,  Ap- 
pointed to  the  professorship  of 
anatomy  at  Vienna  in  1844,  he 
was  for  thirty  years  the  most 
fascinating  and  popular  lec- 
turer on  the  subject  in  Europe, 
his  courses  being  foUowed  by 
enthusiastic  crowds  of  every 
race  and  class,  even  foreign 
nobles  and  consuls.  His  lec- 
tures were  clear,  concise,  elo- 
quent presentations  of  what  he 
himself  knew,  interspersed  to 
an  extraordinary  degree  with 
witty  epigrams,  classic  quo- 
tations, anecdotes,  and  veiled 
allusions  of  a  questionable 
character.  Hyrtl  did  not  go  in  for  merging  his  science  into  his- 
tologj',  like  Henle,  but  kept  up  the  straight  Vesalian  tradition  of 
teaching  gross  or  regional  anatomy,  and,  for  once,  he  succeeded, 
both  as  writer  and  lecturer,  in  making  a  dry  subject  piquant  as 
well  as  interesting.  Zuckerkandl  said:  "He  spoke  like  Cicero  and 
wrote  like  Heine."  He  made  no  great  discoveries,  and,  as  an  in- 
dependent investigator,  he  is  not  anywhere  in  Henle's  class,  but 
is  to  be  regarded  rather  as  the  unapproachable  teacher  and  tech- 
nician and  one  of  the  greatest  of  medical  philologists,  a  man  to 
whom  written  and  spoken  Ijitin  were  as  his  mother  tongue.  His 
famous  Lehrbuck  (1846)  passed  through  twenty-two  editions,  was 


Josef  H>Ttl  (1810-94).  {Courti 
of  Captain  Henry  J.  Nichols,  U. 
Army.) 
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translated  into  most  languages,  and  has  been  pronounced  by  von 
Bardeleben  to  be  the  least  soporific  of  all  scientific  treatises. 
Before  reaching  its  twentieth  edition  (1889),  it  had  no  illustrations, 
the  deficiency  being  largely  supplied  by  Hyrtl's  clear,  beautiful, 
straightforward  style,  closing  immediately  with  the  subject  in 
hand,  and  his  wealth  of  historic  and  cultural  allusions.  Following 
the  example  of  the  French  surgeons,  Hyrtl  published,  in  1847,'- 
the  first  topographic  anatomy  in  the  Gennan  language,  which, 
despite  its  lack  of  illustrations,  is  doubly  fascinating  by  reason  of 
the  same  extraordinary  display  of  historic  and  philologic  knowl- 
edge, Hyrtl's  manual  of  dissecting,  published  in  1860,  is  a  classic 
of  the  same  rank  with  Virchow's  book  on  postmortem  sections, 
and  hb  Corrosions-Anatomie  (1873)  is  a  permanent  memento 
of  his  unique  skill  in  making  anatomic  preparations.  These, 
the  wonder  and  admiration  of  Europe,  included  his  unrivaled 
collection  of  fish  skeletons,  all  prepared  by  himself;  his  models  of 
the  human  and  vertebrat*  ear;  his  microscopic  slides  and  the 
corroded  preparations  (his  own  invention),  consisting  of  injections 
of  the  blood-supplies  of  the  different  organs  and  regions,  with  the 
adjacent  parts  eaten  away  by  acids,  to  show  the  finest  ramifica- 
tions. His  favorite  fields  of  investigation  were,  in  fact,  the  vascu- 
lar and  osseous  systems.  He  discovered  the  portal  vein  of  the 
suprarenal  capsules,  the  branchial  veins  of  fishes,  the  origin  of  the 
coronary  arteries  (1864),  and  made  a  collection  of  hearts  devoid 
of  blood-supply  (gefasslose  Herzen).  Everything  he  did  was 
stamped  with  originality  and  self-will.  He  once  had  the  Laokofin 
represented  as  a  life-sized  skeletal  group  in  support  of  his  belief 
that  bodily  grace  and  poise  depend,  in  the  last  analysis,  upon  bony 
structure.  He  opposed  Briicke's  theory  of  the  autonomy  of  the 
heart  with  such  harsh  personalities  that  there  came  to  be  a  Hyrtl 
faction  and  a  Briicke  faction  in  Vienna.  Hyrtl  had  known  the 
bitterness  of  poverty  in  hb  youth,  but  when  he  came  into  his  own, 
and  he  was  accounted  wealthy  as  physicians  go,  his  charity  and 
humanity  knew  no  bounds.  Generous  to  a  fault  with  his  money, 
he  endowed  churches,  orphanages,  universities,  with  the  same 
innate  kindliness  and  hberality  which  prompted  him  to  cheer  his 
students  at  their  work  by  his  engaging  presence  and  witty  sallies. 
Nothing  delighted  him  more  than  to  lavish  praise  upon  the  work 
of  a  younger  man,  and  in  this  unique  regard  he  is  like  Miiller  and 
Ludwig,  Virchow  and  Pasteur,  those  incomparable  teachers  of 
youth.  Having  filled  his  chair  for  thirty  years,  he  resigned  it 
voluntarily  in  1874,  in  order  to  escape  the  (to  him)  humiliating 
experience  of  beii^  pensioned  off  at  seventy,  retiring  to  a  hermit- 

I  Hyrtl:  Handbuch  der  topographischeo  Anatomie,  Vienna,  1847. 
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like  existence  at  his  country'  villa  at  Percbtoldadorf.  Here,  in 
the  society  of  his  gentle,  poetic  wife,  he  produced  his  three  mtu- 
terpioces  on  Hebraic  and  Arabic  elements  in  «Datomy  (ISTtC),  od 
iinatomic  tcniiinolog>'  (1880^),  and  on  old  German  anatomic  ex- 
pressions (1884'),  Hj-rtl  ranks  with  Emile  Littr6  aa  one  of  tbe 
greiitest  of  niociem  medical  scholars,  and  these  books  show  him 
at  his  best  in  a  field  which  was  his  very  own.  His  declining  yeau 
were  clouded  by  a  phase  of  pessimism  that  belied  his  cheerful, 
kindly  nature.' 

The  group  of  investigators  just  considered  includes  a  number  of 
men  who,  under  the  influence  of  those  great  morphologists,  John 
Hunter  and  Johannes  MuUer,  approached  physiologic  problems 
largely  from  the  point  of  view  of  structure.  Muller  and  his  pupil 
Schwann  employed  both  physical  and  chemical  procedures  m 
experimentation,  but,  after  Miiller's  time,  physiolt^c  investiga- 
tion proceeded  along  two  broadly  divergent  lines.  The  physical 
school,  which  aimed  at  purely  mechanical  modes  of  experimen- 
tation and  interpretation,  includes  such  names  as  Flourens, 
Poiseuille,  Marshal!  Hall,  the  brothers  Weber,  Briicke,  Carl  Lud- 
wig,  do  Bois  Rej-niond,  and  HeUnholtz.  The  chemical  schocd, 
the  followers  of  Liebig  and  Wohlcr,  was  represented  by  Schwann, 
Beaumont,  Tiodemann,  Gmelin,  Pettenkofer,  and  attained  its 
highest  development  in  the  epoch-making  work  of  Claude  Bernard 
and  Pasteur. 

The  pioneer  of  experimental  physiolc^  in  France  was  Fran^^ 
Magendie  (1783-1855),  of  Bordeaux,  who,  like  Muller,  employed 
both  physical  and  chemical  procedure  in  his  investigations,  and 
was  incidentally  the  modern  founder  of  experimental  pharmacd- 
«gj".  Unlike  Bichat,  Magcntlie  had  not  the  slightest  use  for  vital- 
isfie  or  other  theories,  bnt  regarded  medicine  as  "a  science  in  the 
making"  (une  science  d  fm're)  and  sought  to  explain  everj'thing  m 
tenns  of  physics  and  chemistry.  Pathology  he  was  fain  to  regard 
as  "the  physiologj-  of  the  sick  man.  "  Physiology  he  sought  to 
advance  by  closer  revision  of  the  facts.  He  compared  himself 
to  a  rag-jiicker  (.chiffonier),  who  wanders  through  the  domain  of 
science  collecting  whatever  he  finds.  This  expressive  phrase 
sums  up  the  hard  limitations  whicli  Magendie  put  upon  himself  or 
which  existed  in  his  own  mind.  He  discovered  only  isolated  facta, 
did  not  tr>-  to  connect  iheiii  wilh  one  another  by  any  special  hy- 

'  HyrtI:   Das  Arahiseh<'  innl  HchraiHrhc  in  dcr  Anatomic,  Vi^ddb,  1879, 

'  (»n(iniJitol(>(cin  unulomini,  Vicnn.i,  1S80. 

'  Die  nllcn  (ipMlschrn  Kunstwortc  lU-r  AnHtomie,  Vienna,  1884. 

'  Sco.  'Kin  Ui'siicli  hri  IliTtl.'in  Wiin.  mcii-  Wochennchr.,  1S94,  xliv,  H06. 
ContriiBt  this  with  tlic  jolly  aiscoursc  of  18S0  (Lae  Culebm)  in  AUg.  Wiea 
med.  ZtK.,  Iti80,  xxv,  521. 
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potheses,  and  so  arrived  at  no  important  generalizations.  As  the . 
ardent  protagonist  of  experimentation  on  living  animals  he  is,  of 
course,  the  particular  aversion  of  the  anti-vivisectionists,  and  there 
is  no  doubt  that  many  of  his  experiments  were  without  aim  and 
needlessly  cruel.  But,  before  his  time,  physiology  was  made  up 
of  what  Claude  Bernard  called  rfxeriea  sysUnuUiquea,  and  it  is  the 
special  distinction  of  Magendie  to  have  headed  the  recent  line  of 
iUustrious  laboratory  experimenters  from  Bernard  himself  to  Pav- 
loff,  Loeb,  and  Ehrlich.    Magendie  was  the  founder  of  the  first 


Fratigois  Magendie  (1783-1855). 


periodical  devoted  exclusively  to  physiology,  the  Journal  de  pkys- 

iologie  exptimenlale  (Paris,  1821-31), 

His  greatest  contribution  to  the  science  was  his  experimental  proof  (on 
a  litter  of  puppies}  of  the  truth  of  Bell's  law,  that  the  anterior  roots  of  the 
Bpinal  nerves  are  motor,  the  posterior  sensory,  in  function  (1822').  Through 
his  bold  vivisecting  and  lucid  reasoning  he  arrived  at  a  much  clearer  con- 
ception of  these  functions  than  Bell;  and,  in  adjusting  the  two  claims,  it  seems 
proper  to  assign  to  Bell  priority  of  discovery  Eind  demonstration  in  reference 
to  the  anterior  roots,  to  Magendie  priority  of  conclusive  demonstration  and 
interpretation  of  the  functions  of  both  motor  and  sensory  roots.  Magendie 
also  made  important  investigations  of  the  mechanism  of  deglutition  and 

>  Magendie:  Jour,  de  physiol.  exp£r.,  Paris,  1882,  ii,  276-279. 
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vomit  infE  (181 3') ;  of  the  effects  of  excision  or  section  of  the 

■  and  of  the  '"circus  movement''  (moawemenl  de  manige)  obtained  by  li„ 

the  optic  thalamus.  He  demonstrated  that  the  pumping  power  at  the  bnrt 
in  the  main  cuuse  of  the  blood-flow  in  the  veins,  that  chemical  differmiKS 
between  tlie  blood  and  the  lymph  will  cauue  oemoeiB  through  the  veesd  laDf. 
anil  that  the  abtMrption  of  fluids  and  Memisolids  is  a  function  of  the  htood- 
veHM-lH  as  well  as  of  the  l>-mphaticB  (1821');  in  other  words,  that  abaoqitKHii- 
not  a  speeiflc  vital  property  of  the  lymphatics,  but  only  imbibition  bv  vawuiir 
tiKHUCH.  With  Poii«cuillc,  he  was  one  of  the  first  to  notice  that  arterial  blood- 
prcHsurc  rises  with  expiration,  and  his  experiments  on  the  circulation  denion- 
Htratnl  the  i^urdity  of  the  ancient  idea  of  "points  of  election"  in  Hood- 
letting,  ><ince  the  effects  of  venesection  are  the  same  at  any  site. 

Magendio's  investigations  in  pharmacology  introduced  bromine, 
iodine  compounds,  and  such  alkaloids  as  strychnine  (showing  its 
action  on  the  »pinal  cord  in  paralysis),  morphine,  veratrine,  brucine: 
piperine,  and  emetine  into  medical  practice  (1821*).  In  experi- 
mental pathologj',  he  induced  Gaspard  to  repeat  Haller's  experi- 
ment of  injeetinj;  putrid  matter  into  the  veins  (1822»).  His  proof 
that  secon<larj-  or  subsequent  injections  of  egg-albumen  cause 
<k'alh  in  rabltits  tolerant  to  an  initial  injection  was  the  first  experi- 
ment in  anaphylaxis  or  supersensitization  of  the  tissues  (1839*1. 
a  phenomenon  which  Edward  Jenner  had  already  observed  in 
varioloiiH  inoculations  in  1798. 

The  most  important  French  physiologists  between  Magendie 
and  Claude  Bernard  are  Legallois,  Flourens,  and  Poiseuille. 

Julicn-Jean-(?fear  Legallois  (1770-1814),  a  Breton  who  took 
part  in,  the  French  Revolution,  was  some  time  in  hiding  for  his 
political  affilititions,  and,  after  studying  at  the  Ecole  de  sant^,  re- 
ceived his  medical  dogrcc  in  1801.  He  was  one  of  the  earhest  of 
the  experimental  physiologists,  and  his  procedure  was  cruder  and 
more  bnital  than  Magendie's. 

lie  muile  such  experiments  as  investigatinp  the  effect  of  submersion  upoo 
newly  bom  animals  or  the  temperature  relations  of  brainless  animals  subjerted 
to  artificial  respiration.  In  ISVZ'  heshoweil  that  bilateral  section  of  the  vagus 
nerve  may  produce  fatal  bn)nehoi>neumonia,  and  he  ([reatly  extended  the 
observation  of  Hobcrt  Whylt  (1730)  that  ab.s»)lute  integrity  of  the  spinal  cord 
is  not  necessary  for  the  maintenance  of  the  reflex  functions.'  His  discoi-eiy 
that  a  lesion  of  a  small  eircumscribcil  area  of  the  medulla  inhibits  breathinj: 
(IKll*)  was  the  first  attempt  to  loe:ilize  the  center  of  respiration  and  vrai 
afterward  comitleted  by  the  work  of  Flourens,  Legallois  is  principally  re- 
memhi'rei!  Imlay  by  his  E^/ifrirtirrs  siir  Ic  jyrincipe  de  la  vie  (1812),  in  which 

'  \Uumr>-  siir  le  vomis.*emenl,  Paris,  1S13. 

'■  .Jour,  lie  phy.-i<.l.  i-xpfr..  Pitry.  1S2.),  v.  399. 

'/W.,  1W21.  i,  1-31. 

'  Formlllaire  (etc.).  Paiifi.  l.><21. 

Mour.  de  phvsiol.  exp^r.,  Paris.  1S32,  ii,  l-)5;  1824.  iv.  1-69. 

'  In  hi.*  '-Leciures  on  the  Blood."  Phila..  1S39,  244-249. 

'  IjcgalloLs:  Exi)friences  sur  le  jirincijM'  ilc  Is  vie,  Paris,  1812. 

'CT:uvn's.  Paris.  IR30,  i.  p.  13ri. 

•  Ihid..  i.  p.  24J*.    Experiences  (etc.).  Paris,  1812,  p.  37. 
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he  was  the  first,  after  Borelli,  to  revive  the  neurogenic  theory  of  the  heart's 
action.  He  maintained  that  the  motor  power  of  the  heart  is  a  principle  or 
force  contained  throughout  the  spinal  cord,  and  transmitted  to  the  heart 
by  the  branches  of  the  ^Tnpathetic  nerve.  This  was  Boon  shown  to  be  errone- 
ous, but  the  neurogenic  theory  was  further  fortified  by  Robert  Remajt's 
discoverj-  of  intrinsic  nerve-ganglia  in  the  heart  (1844),  and  held  its  own  until 
the  revival  uf  the  myogenic  theory  by  Gaskell  and  Engelmann. 

Marie-Jean-Pierre  Flourens  (1794-1867)  is  memorable  as  the 
discoverer  of  the  nosud  vital,  or  "vital  node,"  the  bilateral  center  of 
respiration  in  the  medulla  oblongata,  a  lesion  of  which  causes 
asphyxia  (1837').  Although  the  exact  situation  and  extent  of  this 
vital  spot  have  been  in  dispute  down  to  the  present  time,  the 
crucial  feature  of  Flourens' 
experiment  has  never  been  set 
aside. 

In  1822-24*  he  made  bis  classic 
observations  on  the  effects  of  re- 
moval of  the  cerebrum  and  cerebel- 
lum in  pigeons,  showing  the  abso- 
lute maintenance  of  reflexes  with 
loss  of  cerebration  and  vohtion  in 
the  former  case  and  the  disturbance 
of  cquiUbrium  in  the  latt«r.  These 
important  experiments  demonstra- 
t«<l  that  the  brain  is  the  organ  of 
thought  and  of  will  power,  while 
the  cerebellum  preaiaes  over  the 
coordination  of  bodily  movements, 
although  Flourens  denied  the  poed- 
bility  of  any  cortical  localization  of 
functions.  In  1828'  Flourens  an- 
nounced that  a  lesion  of  the  semi- 
circular canals  in  the  internal  ear 
will  cause  motor  incodrdination  and 
loss  of  equilibrium,  section  of  an  in- 
dividual canal  producing  rotatory 
motion  around  an  axis  at  right  an- 
icles  to  the  plane  of  cleavaKe.  From 
the  analon"  of  these  phenomena 
with  the  effecta  of  a  deep  lesion  in 

the  cerebellum,  Flourens  mferred  that  both  organs  have  to  do  with  coordination 
of  movement.  Thus,  where  Purkinje  had  described  only  a  presumable  visual 
nystagmus,  Flourens  located  the  existence  of  a  true  cerebellar  and  labyrinthine 
vertigo.  His  results  were  confirmed  physiologically  by  Vulpian,  Goltz,  Cyon, 
Ferrier;  on  the  clinical  side  l^  Mfini&re;  and  have  been  ably  elucidated,  both 
surgically  and  clinically,  by  Robert  B&r&ny  as  "vestibular  nystagmus." 

Jean-L^nard-Marie  Poiseuille  (1799-1869),  of  Paris,  a  medical 
graduate  of  1828,  was  the  first  experimenter  between  Stephen 

■Recherches  expirimentales,  Paris,  2.  6d.,  1842,  p.  204.    Compt.-rend. 
Acftd.  d.  sc..  Paris,  1858,  xlvii,  803;  1859,  xlviii,  1136. 

■Arch.  gte.  de  liiM.,  PariSj  1823,  ii,  344,  351;  1825,  viii,  422-420;  and 
Recherches  expMmentales,  Pans,  1824. 

'  Mfim.  Acad.  d.  sc.,  Paris,  1828,  a,  455-477. 
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Marie-Jean-Pierre  Flourens  (1794-1867). 


Hales  and  Carl  Ludwig  to  make  any  real  advance  in  the  ph>'siology 
of  the  circulation.  His  name  is  permanently  associated  with  the 
study  of  blood-pressure  and  the  viscouty  of  the  blood. 

Starting  from  Halefl'a  orinna]  blood-preaauTe  n^ieriineiit  of  1733,  Pobt- 
uille  improved  upon  it  by  Bubatitutitig  a  m^cury  maiumieter  for  tbe  incoD- 
vcnicnt  long  tube^  connection  with  the  uiery  betng  estaUisbed  by  taetut  d 
a  hollow  lead  tip  filled  with  potaaaium  carbonate  to  prevent  ooafpilatioa.  Tlis 
was  Poiseuille'D  hemodvnamometer  (1828'),  with  which  be  showed  that  tbe 
blood-pmiBure  rises  and  falls  on  expiration  and  inspiration,  and  meaatucd  the 
df^cn^  of  arterial  dil&tation  (about  -ff  of  the  nonnat)  tt  each  heart-beat.  To 
this  instriuneat  Carl  Ludwig,  in  1847,'  added  a  float,  and,  aa  Ptoteeaor  Stiriinc 
saye,  "had  the  genius  to  cause  this  float  to  write  wi  a  recordina  cylinder,  ^ 
thus  at  one  amp  gave  us  the  kymograph,  or  wave-wriler,  anduie  aHdicatioii 
of  the  graphic  method  to  phyBioIogy."  With  these  improrBmenlo,  the  Mience 
of  blood-pressure  (hemodyDamicsfbecame  a  definite  part  of  recent  mediciat 
Poiseuille's  other  great  contribution  to  physiology  was  an  inrestigatioD  in 
mathematical  physics,  namely,  on  the  flow  and  outflow  of  liquids  in  capillar; 
tubes  (1840I).  He  found  that  the  average  vdoeity  of  CiqHllary  Sow  varin 
directly  with  the  sectional  area  of  the  tube,  the  grade  ^  {Mreesure,  and  tbf 
viscottity  or  stickiDcss  of  the  moving  fluid;  also  that  the  quantity  of  outftnt 
is  invcM-sely  as  the  length  of  the  tube  and  directly  Moportional  to  tbe  fourth 
power  of  its  diameter,  the  pressure  gradient,  ana  the  viacasity  coeffictent 

(DTV\ 
Q  =  — j^  f,  whence,  for  unit  length,  diameter,  and  pressure,  the  viscodt; 

coefficient  can  be  computed  from  the  following  formula:  V  ■>  ^k. 

This  important  equation  ts  the  mathematical  expression  of 
"Poiseuille's  law,"  which,  in  recent  times,  has  become  fundamental 
in  pstimatinn  the  viscosity  of  the  blood.  The  instrument  used  for 
the  purpose  (viscosimeter)  waa  also  invented  by  Poiseoille,  and 
his  name  now  stands,  with  those  of  Harvey,  Hales,  and  Ludwig, 
as  one  of  thp  founders  of  heniod>-namics. 

In  !i])plying  the  methods  of  lalmratory  physics  to  ph>'siol<^c 
problems  remarkable  work  was  done  by  the  brothers  Weber,  of 
WiKcnberg.  Of  these,  Ernst  Heinrich  Weber  (1795-1878)  was 
professor  of  anatomy  and  physiologj'  at  Leipzig  {1821-66)  up  to 
the  lime  of  Carl  Ludwifj'.*  advent,  and  afterward  held  the  chair  of 
anatomy  there  imfi!  1871,  when  he  was  succeeded  by  Wilhclm  His. 
He  matle  an  event  in  medical  historj-  by  his  disoover>'  of  the 
inhibitory  power  of  the  vagus  nerve  in  1845,'  a  find  which  throw 

'This  iiislrumeiil  is  dcscribiHl  in  Poippuille's  grnduuttng  dLssertalion: 
"llpchwlics  siir  III  f.irce  du  cii-iir  aorticiw."  Paris,  182«. 

=  I,inlwif::   Ardi.  f.  .\niit,,  Physiol,  u.  wisseosch.  Med.,  Brrl..  1S47,  2til. 

MWi'uillf:  Compt,  n-nd.  Aead.  d.  se.,  Paris,  1840,  »,  961;  1041;  1S4I. 
xii,  12;  1843,  xvi,  (M). 

'  The  dise<)viTy  wns  roniniunic.itiii  by  the  Wcbcrs  to  the  Corgrei*  of 
Itulisn  Scientists  ai  Niiples  in  1S4.J  {'■Experiment a  quibua  probata  neniw 
viigos  rot.ilionc  niaehina-  Kalvanu-TiKiBni'lii-a'  irritatos,  molum  cordis  retarikre 
H  uik>o  inlerriiHTi',''  in  OmiHlciV  Ann.  iiniv.  de  med,,  Milan,  1845,  3  s.,  \v, 
2271.  It  waw  nftcrwiird  puiilislied  at  length  in  Wagner's  HandwOrterbuch  der 
Phj-siologie.  1S40,  iii.  45-.")l. 
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much  light  upon  such  problpiiia  as  the  motion  of  the  heart,  the 
nature  of  fever,  and  the  like.  His  original  experiment,  made  with 
his  Itrothcr,  Eduard  Friedrich  Weber  (1806-71),  consisted  in  bring- 
ing the  heart  to  a  standstill  by  placing  one  pole  of  an  electromag- 
netic apparatus  in  the  nostril  of  a  frog,  the  other  on  a  cross^ection 
of  the  cord  at  the  level  of  the  fourth  vertebra.  The  field  of  in- 
hibition was  then  localized  to  a  region  lietween  the  optic  lobes  and 
the  calamus  scriptorius,  the  vagi  were  found  to  be  the  channels  of 
communication,  and  the  results  were  extended  to  warm-blooded 
aniTnals.     Although  the  Webers  at  first  thought  that  stimulation 


Emrt  Heinrich  Weber  (1705-1878). 


of  both  vagi  was  neceasarj-  for  inhibition,  and  although  Ludwig 
and  Schmiedeberg  afterward  showed  that  the  vagus  contains  ac- 
celerator as  well  as  inhibitory  fibers  (1870-71),  the  original  proof 
remains  unshaken  as  one  of  the  great  monuments  of  physiologic 
discovery.  Ernst  Heinrich  Weber  and  Eduard  Friedrich  Weber  ' 
also  collaborated  in  the  famous  WetlerdehTe  or  Hydrodynamics 
of  Wave-Motion  (1825),  in  which  the  velocity  of  the  pulse-wave 
was  measured  for  the  first  time  and  it  was  shown  that  it  is  delayed 
^"  to  y  in  transmission,  thus  overthrowing  Bichat's  theory  that 
the  pulse  is  synchronous  in  all  the  arteries.     In  1837  these  two 
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brothers  again  did  clever  work  together  in  measuring  and  compar 
ing  the  velocity  of  the  blood  and  l>-mph  corpuscles  in  the  eupSr 
lanes.'  Emst  Heinrich  Weber  is  again  memorable  for  his  modd 
to  illustrate  the  hydrodj-namica  of  the  circulation  (1850*),  but  the 
coping-fitone  of  his  single  achievement  is  undoubtedly  his  great 
work  on  touch  anti  temperature  sense  {Der  Taslsinn  und  dox  Ge- 
meijigefiihl,  1846),  which-  was  the  starting-pHiint  of  the  experi- 
mental psychophysics  of  Fechner  and  Wundt.  Johannes  MQller, 
while  assigning  to  each  sense  organ  its  proper,  particular  fimctions, 
did  not  admit  the  existence  of  any  "common  sensation"  (such  as 
pain  or  malaise)  apart  from  the  sense  of  touch.  Weber  was  the 
first  to  show  that  this  common  sensation  can  be  analyzed  into  its 
visceral  and  muscular  components,  and  these  separated  from  the 
tactile  sensations.  He  boldly  applied  the  idea  of  measurement  to 
such  phenomena  as  sensations  of  pain,  heat,  pressure,  smell;  noted 
that  the  threshold  of  painful  sensation  is  also  the  threshold  of 
nerve-injury,  and  stated  the  generaUzation  known  as  Weber's  law, 
viz.,  that  intensity  of  sensation  is  not  directly  proportional  to  the 
degree  of  stimulus,  but  depends  upon  its  mode  of  application.  A 
given  stimulus  is  less  perceptible  when  added  to  a  larger  stimulus 
than  to  a  smaller  one;  in  other  words,  when  the  sensation  increases 
in  arithmetic  precession,  the  stimulus  must  vary  by  geometric 
progression.  Fechner  afterward  expressed  this  idea  by  saying 
that  intensity  of  sensation  varies  with  the  logarithm  of  the  stimu- 
,  lus  (Weber-Fechner  law),  since  the  curve  produced  is  a  logarithmic 
curve. 

A  third  brother  of  the  Weber  family  was  the  celebrated  elec- 
trician, Wilhelm  Eduard  Weber  (1804-91),  who  was  professor  of 
physics  at  Gottingen  all  his  active  life  (1831-91),  constructed  the 
first  electromagnetic  tel^raph  in  1833,  made  an  atlas  of  the  earth's 
magnetism  (1840),  and  further  distinguished  himself  by  his  im- 
portant work  in  electric  measurements.  He  collaborated  with 
Eduard  Friedrich  Weber  in  the  well-known  classic  on  the  me- 
chanics of  the  human  locomotor  system  (Mechanik  der  menschlicJien 
Gekwerkzeuge,  1836),  the  most  important  study  of  the  time  on  the 
physiology  of  motion  and  locomotion  and  the  mechanism  of  the 
joints. 

A  remarkable  all-round  physiologist  and  anatomist  was  Emst 
Wilhebn  von  BrUcke  (1819-92),  of  Berlin,  who,  in  1849,  became 
professor  of  physiol<^y  at  Vienna,  where  he  was  associated  with 
the  New  Vienna  School  for  the  rest  of  his  life. 
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Hia   investigation  covered   all   branches   of   the   mibject,   includins   the 
luminosity  of  the  eye  in  animals  (1845),  phonetics  (1856-62),  the  Hemnunar 
valvpB  (1855),  and  artistic  anatomy  (1892),  the  latter  one  of  the  most  attrac- 
tive books  ever  written  on  the  subjeet. 
He  was  the  first  to  hold  that  normal  urine 
may  contain  sugar  (1858),  and  he  intro- 
duced the  erouMon  teat  for  fatty  acid 
(1870). 

The  leading  English  exponent  of 
physical  experimentation  in  the 
early  period  was  Marshall  Hall 
(1790-1867),  of  Nottingham,  whose 
Royal  Society  memoir  on  The  Reflex 
Function  of  the  MeduUa  Oblongata 
and  Medulla  Spinalis  (1833')  estab- 
lished the  difference  between  voh- 
tional    action  and  unconscious  re- 


The  idea  that  peripheral  impulses  can 
be  reflect«d  outwanily  from  the  nerve  cen-  — 

tere  connected  with  the  brain,  without  re- 
lation to  consciousness,  had  originally  been  suggested  by  Descartes  in  1644  in 
his  discussion  of  the  batting  of  the  eyes  upon  a  threatened  blow.  Robert 
Boyle  had  noted  that  a  viper,  three  days  after  decapitation,  still  wriggles  upon 
being  pricked.  Johann  Bohn  had  discussed  the  reflex  movements  of  the  de- 
capitated frog  as  "a  material  phenomenon"  (1686).  Stephen  Hales  had  shown 
that  the  movements  of  the  decapitated  frog  are  nullified  when  the  spinal  cord 
is  destroyed.  Robert  Whytt,  of  PMinburgh,  showed  that  destruction  of  the 
anterior  optic  lobe  abolishes  the  contraction  of  the  pupil  to  light  (Whytt's 
reflex),  and  that  a  mere  fragment  of  the  spinal  cord  will  suffice  for  the  produc- 
tion of  reflex  movements.  But  most  of  these  observers  behcved  that  reflex 
phenomena  are  bound  up  with  sensation  and  ideation.  The  Bell-Magendie 
experiment  (1811-22)  was  a  great  step  forward  and  the  discovery  of  the  res- 
piration center  by  Legalloia  (1S26)  and  Flourcns  (1837)  threw  further  hght 
upon  the  problem. 

Independently  of  these  last,  and  in  apparent  ^orance  of  the  work  of  his 
predecessors,  Marshall  Hall  showed  that  strychnine  convulsions  cease  upon 
destruction  of  the  spinal  cord,  that  reflexes  are  more  readily  produced  by 
stimulating  the  nerve-endings  than  the  nerves  themselves,  and  that  there  is  a 
reflex  contraction  of  sphincter  muscles. 

It  was  Hall's  work  that  gave  "reflex  action"  a  permanent  place 
in  physiolf^y,  although  he  did  not  reahze,  as  Sherrington  and 
others  have  pointed  out,  that  volitional  and  reflex  processes  can 
pass  from  one  to  the  other  and  that  many  nervous  phenomena  lie 
between  the  two  extremes.  He  thought  that  the  chief  merit  of 
his  work  lay  in  the  discovery  of  special  reflex  paths  dissociated 
from  sensation  and  vohtion,  an  idea  which  was  borne  out  by  R.  D. 
Grainger's  discovery  that  the  gray  matter  in  the  cord  and  it«  af- 
ferent rootfi  is  the  true  medium  of  reflex  action  (1837). 

>  Hall:  PhU.  Tr.,  Lond.,  1S33,  635-465. 
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William  Shaipey  (1802-80),  of  Arbroath,  Scotland,  who  vaa 
all  his  life  a  prominent  teacher  of  physiolog}'  at  University  College, 
London  (1836-74),  is  memorable  for  hia  papers  on  cilia  and  ciliary 
motion  (1830-36'),  and  for  his  discovery  of  the  "fibers  of  Sharpe/' 
(1846^).  Modem  English  physiology  owes  its  origins  to  Huxley 
and  to  Sharpey,  who  was  the  teacher  of  the  Cambridge  and  Ox- 
ford professors,  Michael  Foster  and  Burdon-Sanderson.  Sh&rpey, 
says  Foster,  was  "the  only  pure  physiologist  in  England;  .  .  . 
the  only  man  of  the  time  who  devoted  all  his  life  to  physiology." 
In  describing  Ludwig's  work  on  blood-pressure  curves  to  his  stu- 


William  Sharpey  (1802-80).     (Boaton  Medical  Library.) 

dents,  he  would  sometimes  use  his  old  cylinder  hat  as  a  kymo- 
graphion. 

Sir  William  Bowman  (1816-92),  of  Cheshire,  England,  eminent 
as  physiologist  and  ophthalmic  surgeon,  discovered  and  described 
striated  muscle  (1840-41'),  basement  membranes  (1842),  the  ciliary 

■  Shftrpey:  Edinb.  Med,  and  Surg.  Jour.,  1830,  xwdv,  113-122,  and  Todd's 
Cyclopedia.  London,  1835-36,  i. 

*  Sharpey:  in  Jones  Quain's  Anatomy,  5.  ed.,  Lond.,  1846,  ii,  |q).  cxxxii- 

'Bowman:  "On  the  Minute  Structure  and  Movements  of  Vcdunlary 
Muscle,"  Phil.  Tr.,  Lond.,  1S40,  457-501,  4  pi,;  1S41,  69-73,  the  drawings 
by  Bowman  himself 
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region  of  the  eyeball  (1847).  To  Bowman  is  due  the  scientific 
treatment  of  lacrimal  diseases.  In  1842,'  he  stated  his  theory  d 
the  urinary  secretion  that,  as  the  tubes  and  their  plexus  of  capil- 
laries are  probably  the  parts  concerned  in  the  secretion  of  the  ba^c 
principles  of  the  urine  (the  urea,  lithic  acid,  etc.),  the  Malp^hian 
bodies  might  be  an  apparatus  destined  to  separate  the  watery  por- 
tion from  the  blood. 

The  chemical  tendency  in  modem  experimental  physiology, 
which  led  up  to  the  magnificent  work  of  Claude  Bernard  aiid 


Sir  William  Bowman  (1SI6-92). 


Pasteur,  was  initiated  by  Liebig  and  Wohler  in  Germany,  and  by 
Dumas  and  Chevreuil  in  France, 

Justus  von  Liebig  (1803-73),  of  Darmstadt,  a  pupil  of  Gay- 
Lussac,  was  the  founder  of  agricultural  chemistry,  one  of  the 
principal  founders  of  physiological  chemistry  and  the  chem- 
istry of  the  carbon  compounds,  and  the  originator  of  laboratory 
teaching  in  chemical  science.  Liebig's  laboratory,  established  at 
Giessen  in  1826,  was  the  first  institution  of  the  kind  to  be  connected 
with  university  teaching,  and,  bare  and  simple  as  its  appointments, 
was  soon  thronged  with  enthusiastic,  hard-working  students.   Here 


>  PhU.  Tr.,  Lond.,  1841-2,  57-80. 
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Liebig  made  his  famous  investigations  of  cj-anides,  c>'anst€5, 
amides,  aldehydes,  benzoyls,  Ijeozoatcs,  oi^nic  acids,  and  chenu- 
cal  fertilizers  of  soils,  and  here  he  founded  Liebig's  Aniuih^i  (1832- 
74),  tile  leading  Lterary  organ  of  chemistrj'  during  his  lifetime. 

Liebi^'s  moat  uuportanl  contributions  to  medicine  were  his  disooTciiei 
of  hippunc  acid  (I'o^ndorff'u  Ann.,  1829),  chloral  and  cliloroform  (ISSl'). 
his  Htudiis  of  uric  acia  corapounds.  hia  mode  of  eslimating  urea  (IS53*),  and 
his  iiuport&nt  work  on  fats,  blood,  bile,  and  meat  juice  (Liebig's  extred). 
Hia  book  on  "Organic  Chemistry  in  its  Applicatiomi  to  Physiology  and  Path- 
ology" (1S42')  was  the  first  formal  treatise  on  the  subject,  introducing  the 
concept  of  "metabolism"  (Sloffv^echsd),  His  Familiar  Lt'ttMii  on  Chemi'Uy 
(1844)  did  more  than  any  other  H-ork  to  popularize  Ihat  eeience. 


Justus  von  Liebig  (ISOS-V:!). 

IJpbig's  investigationa  of  feimentation  and  putrefaction  were 
vitiated  by  his  purely  materialistic  view  of  these  phenomena,  as 

liascd  upon  his  theory  of  catalysis.     He  defined  catalysis  as  the 

■Ann.  d.  Pharm.,  Lemgo  and  Heidplb.,  1832,  i,  182-230.  Chloroform 
was  disrovered  indei>endently  in  the  same  year  by  Soul>einin  (Ann.  de  chim., 
Paris,  IMl,  xlviii.  113-157),  and  by  Samuel  Guthrie.  M.D.  (1782-1848).  of 
Bloomfield,  Maw.  (Am.  Jour.  Arts  and  8c.,  1831,  xxi,  &4 ;  xxii,  105),  at  Jewetls- 
ville,  near  Sackett's  Harbor.  N.  Y.,  where  he  hit  upon  the  modem  method  of 
making  chloroform  by  distilling  alcohol  with  chlonnated  hmc. 

'  Ann.  d.  Pharm.,  Lemgo  and  Hcidelb.,  1853,  Ixxxv,  289-328. 

'  Die  organische  Chemic  in  ihrer  Anwendung  auf  Phyaiologie  und  Patholo- 
gic, Bmunsehweig,  1842.  Schwann  introduced  the  phrase  "metabolic  phe- 
"  ■    1839  (Fraaer  Harris). 
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tuning-fork  power  of  a  system  of  molecules  to  set  up  sympsthetic 
vibrations  in  another  system,  producing  chemical  change,  and  he 
affected  only  contempt  or  disbelief  in  regard  to  such  vital  agencies 
as  bacteria  or  living  ferments.  He  believed  that  fermentation  and 
putrefaction  are  only  physical  disturbances  of  equiUbrium  which 
can  be  communicated  by  contact  to  other  bodies.  He  refused  to 
believe  that  yeast  is  alive  and  declined  to  look  through  a  micro- 
scope. When,  after  long  and  bitter  controversy,  Liebig  saw  that 
his  mat«riahsm  had  been  refuted  by  Pasteur,  he  reluctantly  stated 
that  he  had  only  attempted  to  assign  a  chemical  cause  for  a  chem- 
ical phenomenon.  Yet  Lieb^  was  otherwise  an  uncompromisii^ 
vitalist.  Lord  Kelvin  relates  that  when  he  once  asked  the  great 
chemist  if  he  believed  that  a  leaf  or  a  flower  could  be  formed  or 
could  be  made  to  grow  by  chemical  forces,  Liebig  rephed:  "I 
would  more  readily  beheve  that  a  book  on  chemistry  or  on  botany 
could  grow  out  of  dead  matter  by  chemical  processes."' 

Friedrich  Wdhler  (1800-82),  of  Eschersheim,  Hesse-Nassau, 
was  associated  with  Liebig  in  his  investigations  of  uric  acid,  the 
cyanogen  compounds,  and  the  oil  of  bitter  almonds,  the  artificial 
sj'nthesis  of  sugar,  morphine  and  saUcin,  and  himself  made  many 
important  discoveries,  two  of  which  were  epoch-making  in  the 
history  of  physiology.  In  1828,  Wohler  succeeded  in  effecting  an 
artificial  synthesis  of  urea"  by  heating  ammonium  cyanate,  ac- 
cording to  the  equation:  NH^CNO  =  CO(NH»)i.  This  was  the 
first  time  that  an  organic  substance  had  ever  been  built  up  arti- 
ficially from  the  constituents  of  an  inorganic  substance,  without 
any  intervention  of  vital  processes,  and  it  soon  became  clear  that 
there  is  no  essential  difference  between  the  structural  chemistry 
of  hfe  and  that  of  inanimate  nature.  This  discovery  led  to  a 
brilliant  Une  of  synthetic  work,  of  which  the  highest  point  has  so 
far  been  attained  by  Emil  Fischer.  In  1824  Wohler  made,  and 
in  1842  confirmed,  a  discovery  which  became  the  starting-point 
of  the  modem  chemistry  of  metaboUsm,  viz.,  that  the  benzoic 
acid  taken  in  with  the  food  appears  as  hippuric  acid  in  the  urine.* 
This  at  once  did  away  with  the  idea,  current  in  Wohler's  time,  that 
while  plants  can  synthetize  their  complex  materials,  animals  have 
to  receive  their  constituent  substances  already  synthetized  from 

'  Lord  Kelvin:  Popular  Iiectures,  London,  1894,  li,  foot-note  to  p.  464. 

•Wohler;  TJeber  kunstliche  Bildung  des  Hamstoffs,  Ann.  d.  Phys.  u. 
Chem.,  Leipzig,  1828,  jdi,  253-256. 

•Wohler:  Ann.  d.  Phya.  u.  Chem.,  Leipi.,  1842,  Ivi,  6,18-641.  One  year 
before  this,  Alex&nder  Ure,  of  Edin|)urgh,  had  pointed  out  that  benzoic  acid  is 
changed  to  hippuric  in  the  body  (Provincial  Med.  and  Surg,  Jour.,  London, 
1841,  ii,  317).  Wohler'a  originaf  experiment  was  given  in  Tiedemann's  Ztfichr. 
f.  Physiol.,  1824,  i,  142,  but  his  views  were  not  definite  until  after  Liebig's 
discovery  of  hippuric  acid  in  1829. 
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plants  or  other  animals.  Other  modes  of  animal  ^nthesis,  such 
as  those  of  uric  acid  from  ammonium  carbonate  or  of  glucose 
from  glycogen  in  the  liver,  were  soon  discovered  and  the  problem  ol 
building  up  artificial  foods  from  elementary  materials  had  its  in- 
ception here.  Liebig  and  Wohler  were,  in  fact,  the  inauguratora 
of  what  von  Noorden  calls  the  qualitative  period  of  metabolism 
experiments. 

Among  the  earlier  chemical  investigationB  of  importance  to  medicine  were 
SertOmer's  isolation  of  morphine  (18061);  Wollaaton'a  investigation  erf  cysUn 
calculi  (ISKP);  Kirchhoff's  conver^on  of  starch  into  sugar  (1811>);  BIsckall 
and  Wells  on  albumen  in  the  urine  (1812-14);  the  isolation  of  strychnine 
(1818').  bnicine  (1819),  quinine,'  and  veratrine  (1820)  by  Caventou  and  Pelle- 
tier;  Alexander  Marcet's  investigation  of  black  unne  (1822');  Dutrochet'a 
work  on  endosmosis  and  cxosmosis  (1827-35');  Geigerand  HesBe's  isolation  at 
atropine  (1833*);  F.  Rose's  biuret  test  for  albumen  (ISSS*);  the  investigations 
of  Cagniard  LaWiur"'  and  Schwann  on  yeast  cells  and  vinous  fennenlation 
(1837-38);  the  proof  of  Bouchardat  and  P<<Iigot  that  the  sugar  of  diabetic 
urine  is  grape-sugar  (1838");  Trommer's  test  for  grape-sugar  in  the  urine 
(MitscherUch,  1841);  Pettenkofcr's  test  for  bUe  (1844i);  Hermann  von 
Fehling's  quantitative  test  for  sugar  in  the  urine  (1848"*) ;  Henry  Bence  Jones's 
diNCOVcry  of  a  special  proteid  (albumose)  in  the  urine  of  patienta  nith  softening 
of  the  bones  (myelojmthic  albumosuria,  1848");  Adolf  Strecker's  investi^ 
tions  of  ox  bile  (184S--49") ;  Millon's  discovery  of  a,  special  reagent  for  proteids 
(1849").  The  chemistry  of  the  urine  derived  a  strong  impetus  from  the  bril- 
liant work  of  Johann  Florian  Heller  (1813-71),  of  tne  New  Vienna  School, 
a  pupil  of  Liebig  and  Wahler  who  devised  the  nng  test  for  albumen  (1844"), 
the  caustic  potash  tests  for  sugar  in  the  urine  (1844"),  was  the  first  to  notice 
the  retention  of  chlorides  in  pneumonic  urine  (1847"},  introduced  the  caustic 
potash  test  for  blood  in  the  urine  (185S"],  invented  theureomet*r  torwtimat- 

'  Sertiirner:  J.  d.  Pharm,,  Lt-ipz,,  1806,  xiv.  47:  1811,  xx,  99. 

'Wollastonr  Phil.  Tr.,  Lond.,  1810,  223-230. 

>  Kirchhoff:  Jour.  f.  Chem.  u.  I'hysik,  Nuremb.,  1815,  xiv,  389-398. 

'  Caventou  and  PcUetier:  J.  d.  pharm.,  Paris,  1819,  v,  142-177. 

'  Ann.  de  chim.  et  phys.,  Paris,  1820,  xv,  289;  337. 

•Marcet:  Med.-Chir.  Tr.,  Lond.,  1822-23,  xii,  37-45. 

'Dutrochetr  Ann.  de  chim.  et  phys.,  Paris,  1827-35,  vols.  35, 37, 49,  .52, 60. 

'  Geiger  and  Hesse:  Ann,  d.  Pharm.,  Lcmso  and  Heidelb,,  1833,  v,  43;  vi, 
44. 

'  Rose:  Popgendorff's  Ann.,  Leipz.,  1833,  xxviii,  132. 
"  Cagniard  Latour:  Ann,  de  chim.  et  phys.,  Paris,  1838,  Ixviii,  206-221. 
'■  P^ligot:  Ann.  de  chim.  et  pharm.,  Paris,  1838,  Ixvi,  140. 
"  Pettenkofer:  Ann.  d.  Chem.  u.  Pharm..  Heidelb.,  1844,  lii,  90-96. 
"  Fehlingr  Arch.  f.  H.  physiol,  Heilk.,  Stuttg.,  1848,  vii,  64-73. 
"  Bence  Jones:  Phil.  Tr.,  Lond,,  1848,  55-62. 

"Strecker:  Ann.  d.  Chem.  u.  Pharra,,  Heidelb.,  1848,  \xv,  1;  Ixvii,  1: 
1849,  hex,  149. 

"Millon:  Compt.-rend.  Acad.  d.  sc.,  Paris,  1849,  xxviii,  40-42. 
"  Heller's  Arch,  f.  Physiol,  u.  path,  Chem.,  Vienna,  1844,  i,  192-199. 
'•  Ibid,.  1844,  i,  212;  292,  '*  Ibid.,  1847.  iv,  522-525. 

»  Heller:  Ztschr.  d.  k,  k.  Gesellsch.  d,  Aerzte  zu  Wien,  1858,  n,  F.,  i.  751, 
L.  Tetchmann  gave  an  earlier  test  for  hsmin  in  Ztachr.  f.  rat.  Med.,  Heidelb., 
1853,  iii,  375-388  (Erich  Ebstein). 
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iiif[  Epecjfic  gravity  (1848),  and  wrot«  a  famous  classtc  on  urina^  concretions 
(I860'),  Great  impetus  whs  given  to  chemical  investieation  in  France  by  the 
work  of  Jcan-Baptistc  Dumss  (1800-84).  who  isoIaUKJ  methyl  alcohol,  estab- 
lished the  Quantitative  analysis  of  air  ana  water,  studied  the  chemical  changes 
in  the  development  of  the  chick,  and  (with  Coindet)  showed  the  value  of  iodine 
treatment  in  goiter  (ISZC).  Michel-Eugfine  Chevreul  (1787-1889)  investi- 
gated the  sugar  in  diabetic  urine  (1815'),  and  made  an  important  study  of 
animal  fats  (1823).  In  En^and,  ThoroBs  Graluun  (1805-69),  of  Glasgow,  did 
work  of  capital  importance  in  modem  physiology  by  his  discovery  of  the  laws 
governing  diffusion  of  gases  (1829-31'),  his  investigation  of  osmotic  force 
(1854'),  and  his  method  of  separating  animal  and  other  fluids  by  dialysis,  in- 
troducing the  distinction  between  colloid  and  crystalloid  substances  (1861*). 
Graham's  definition  of  osmosis  as  "the  conversion  of  chemical  affinity  into 
mechanical  power"  still  remains  the  most  scientific  ever  made,  as  borne  out 
by  recent  investigations  of  semi-permcabte  membranes. 

The  moRt  important  advance  made  by  chemical  investigation 
in  the  early  period  was  in  the  phy8iol<^y  of  digestion.  The  first 
work  in  this  field,  in  order  of  time,  is  "An  Experimental  Inquiry 
into  the  Principles  of  Nutrition  and  the  Digestive  Process"  (1803), 
by  John  R,  Young,  of  Maryland,  being  his  graduating  thesis  at  the 
University  of  Pennsylvania,  The  labors  of  the  earlier  physiolo- 
gists on  tiigestion — Van  Helmont,  Sylvius,  Borelli — were  to  a  great 
extent  impaired  by  their  theories  of  innate  heat  and  vital  spirits, 
and,  as  William  Hunter  derisively  remarked,  they  were  fain  to  re- 
gard the  stomach  as  a  mill,  a  fermenting  vat,  or  a  stewpan. 

In  the  eighteenth  century,  Reaumur  isolated  the  gastric  juice  and  dem- 
onstrated its  solvent  effect  upon  foods  (1752).  Spallanzani  confirmed  the  fact 
of  its  solvent  and  antiseptic  character  (1782),  and  thus  did  away  with  the  vari- 
ous viftws  of  concoction,  putrefaction,  trituration,  and  fermentation  in  favor 
of  a  chemical  theory  of  solution;  but  he  failed  to  recognize  that  the  solvent 
action  of  the  gastric  juice  is  due  to  it«  acidity.  Young  tw>k  up  his  work  at  this 
point  and,  by  experiments  made  upon  bull-frogs,  sn^es,  and  even  in  propria 
peraona,  showed  that  the  solvent  principle  of  the  gastric  juice  is  an  acid, 
turning  htmua  paper  red  and  softening  bones  into  a  pulp,  and  that  this  acid 
docs  not  arise  from  any  vinous  or  other  fermentation  in  the  stomach,  but  is 
part  of  the  normal  gastric  secretion. 

He  arrived  at  the  important  deduction,  demonstrated  in  our 
own  time  by  Pavloff,  that  the  flow  of  gastric  juice  and  of  saliva 
are  associated  and  synchronous,  but  he  wrongly  inferred  that  the 
acid  principle  of  the  stomach  is  phosphoric  acid.  In  1824  William 
Prout  (1785-1850),  an  English  chemist,  was  able  to  prove,  by 
careful  titration  and  distillation,  that  the  acid  of  the  gastric  juice 

'  Heller;  Die  Hamconcretionen,  Vienna,  1860. 
'  Cobdet:  Ann,  de.  chim.  et  phys.,  Paris,  1820,  xv,  49-59. 
'  Chevreul:  Ann.  de  chimie,  Paris,  1815,  xcv,  319. 

'Graham:  Quart.  Jour.  Sc.,  Lond.,  1S29,  ii,  74-83;  Phil.  Ma«.,  Lond,, 
1833,  ii,  175-190. 

»  Phil.  Tr.,  Lond.,  1864,  cjdiv,  177-228. 
•/6id.,  1861,clj,  183-224. 
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i»  free  hydrochloric  acid.^  This  result  was  soon  confirmed  by  othff 
i-hetnists,  notably  in  the  classic  monc^rspb  on  "Digestion,  Experi- 
nifintally  Considered"  (1826-2D,  by  Friedrich  Tiedenuum  (1781- 
ISei),  of  Casscl,  and  I«opold  Gmelin  (1788-1863),  of  GottingeiL 
In  this  work  Omelin's  nitric  acid  teat  for  the  bile-pigments  in  chyle, 
l)lo<Hl-seruni,  and  urine  is  given  (preface,  p.  11*),  the  limited  qiUD- 
tity  of  the  fcastric  secretion  is  pointed  out,  and  it  is  shown  (lot 
thf  saliva  contains  a  sulphocyanate,  and  the  pancreatic  aecretiao 
!i  principle  which  turns  red  with  chlorine  water.  This  prindpb 
(trvptophan)  was  afterward  shown  by  Claude  Bernard  to  be  i 
by-product  of  pancreatic  di- 
gestion  and  not  a  true  con- 
stituent   of   the  pancreatic 


moat  (1785-1S53),  of  Ccn- 
necticut,  a  )nii^;eon  in  the 
United  States  Army,  pub- 
lished his  famous  "Expoi- 
ments  and  Observaticms" 
nn  an  accidental  gastric  fis- 
tula in  the  Canadian  half- 
breed,  Alexis  St.  Martin, 
which  threw  so  much  light 
upon  the  nature  of  the  gas- 
tric juice,  the  process  of  di- 
gestion in  the  stomach,  and 
the  early  stages  of  gastritis. 
As  far  back  as  1664,  Reg- 
ner  De  Graaf  had  published 
his  account  of  artificial  sali- 
varj'  and  pancreatic  juice  in 
a  d(^,  giving  a  picture  of  the 
dog;  and  there  were  earlier  ca.-^s  (if  gastric  fistulse;  but  Beaumont 
was  the  first  to  study  {ligostion  and  the  movementa  of  the  stomach 
m  .'^f'tv  (1S25').  He  l)egan  by  carefully  reviewing  the  work  of  his 
'  l*rr,ut:  I'liil.  Tr.  Uimi..  1S24.  4ri-4<>. 

■"rii'iicintinn  and  CIniclinr  Dip  \'erciauung  nach  Vprsuchen.  HeideCbCT^ 
uiid  LcijiziK,  lS2lt-27. 

>Vtkh  KIttitrin  (Ztsrhr.  f.  Urol..  Loipz.,  1915,  ix.  283)  pointe  out  that 
(inu'lin's  nitric  ucid  test  fur  bili'  wok  omploytKl  about  forty  yeurs  before  (No- 
vpinbiT,  17S7)  by  FranrcMco  Riarubelli,  a  pupil  of  Johann  Prtpr  Frank,  and 
iiliotlii'cary  to  thci  hospital  at  Pai-ia  (Atti  d.  Acvas.  d.  w.  di  Siena,  17SM,  \ii, 
22-1-232).  Kfarubclli's  scatttrrd  essnj'R  (Lt'ipziic,  179.^)  alKO  contain  analym 
of  dmriKiruI  fluid  (1791).  diabptic  urine  (1792),  and  of  maize  (17S7)  and  vati- 
ous  fruilj)  and  dru(^. 

*MM.  Rpwnlpr,  Fhila..  1U25,  viU.  14:  840:  1826.  ix,  94. 
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OTs  in  a  fair-minded  spirit;  gave  an  accurate  description 
of  the  normal  and  patholofpc  appearances  of  the  gastric  mucous 
membrane  in  life,  and  the  movements  of  the  stomach  up  to  the 
completion  of  digestion;  showed  that  the  gastric  juice  is  secreted 
ooly  when  food  is  present  and  that  mechanical  irritation  of  the 
mucous  membrane  produces  congestion,  but  only  a  limited  local 
secretion  of  gastric  juice,  thus  foreshadowing  the  results  of  Pavloff, 
Kod  overthrowing  the  doctrine  of  Magendie  that  the  gastric  secre- 
tion is  continual.  Beaiunont's  experiments  on  the  effect  of  gastric 
juice  upon  different  foods  and  the  relative  digestive  values  of  the 
latter  are  the  foundation  of  modern  dietetic  tables  and  scales; 
and  his  chemical  examination  of  the  gastric  juice  led  him  to  the 
coDclusion  that  it  contains  free  hydrochloric  acid  plus  some  other 
active  chemical  substance,  which  Theodor  Schwann,  in  1835, 
proved  to  be  pepsin.  This  was  tfcie  most  important  work  on  the 
l^j'siology  of  gastric  digestion  before  the  time  of  Pavloff,  and  the 
difficulties  under  which  the  experimenter  completed  his  labors, 
first  begun  at  an  isolated  military  post  in  the  primeval  forests  of 
Michigan,  and  completed  only  by  dint  of  following  up  his  patient, 
aitd  tainging  him  nearly  2000  miles  to  Plattsburgh  Barracks,  N.  Y., 
make  his  experience  one  of  the  romantic  episodes  in  the  history  of 
medicine.  "Every  physician  who  prescribes  for  digestive  dis- 
ordeis,"  says  Vaughan,  "and  every  patient  who  is  benefited  by 
such  a  prescription,  owes  gratitude  to  the  memory  of  Wilham 
Beaumont,  who.  in  1825,  on  the  island  of  Mackinaw,  began  his 
studies  of  digestion,  which  he  pursued  with  tabor  and  skill  for  the 
benefit  of  mankind."  He  was  the  true  leader  and  pioneer  of  ex- 
perimental physiology  in  our  country,' 

Early  nineteenth  century  surgery  was  mainly  a  continuation 
of  the  surgery  of  the  eighteenth  century,  with  this  diiference,  that 
the  center  of  gravity  had  shifted  from  Paris  to  London,  as  a  result 
of  the  m^ty  influence  of  Hunter's  teaching,  and  of  the  evil  effects 
of  the  fanatical  prohibitions  of  1792-93,  which  abolished  medical 
faculties  and  societies  in  France.  Many  bold  operative  feats  were 
performed  in  this  period,  plastic  surgery  was  revived,  most  of  the 
larger  arteries  were  successfully  Lgated,  American  and  Russian 
ai^ry  came  into  existence,  but  of  general  operating  within  the 
'^naium,  joints,  abdomen,  and  female  pelvis,  or  in  isolated  ot^ns 
like  the  eye  and  ear,  there  was  no  sign  until  well  after  the  year  1867. 

The  leading  sui^^ns  of  the  pre-Listerian  period  were  the  Bells, 
Cooper,  Colles,  Brodie,  Liston,  Syme,  and  Fetgusson  in  Great  Brit^ 

'  For  a  very  complete  and  intereating  account  of  Beaumont  and  his  work, 
•*  the  "Ij/e  and  Letters  of  William  Braumont,"  by  the  late  Jesse  S.  Myer 
(1873-1913),  with  an  introduction  by  Sir  William  Osier,  St.  Louis,  C.  V. 
WQ*r  Co.,  1912. 
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ain;  Larrey,  Dupuytren,  Lisfranc,  Delpech,  Velpeau,  Malgaij^ 
and  N4laton  in  France;  the  elder  Langenbeck,  Di^enbach,  the 
elder  Graefe,  and  Stromeyer  in  Germany;  IHrogoff  in  Russia; 
Physick,  Poet,  Mott,  the  Warrens,  and  McDowell  in  America. 

The  brothers  John  and  Charles  Bell  were  leading  figures  anHwg 
the  London  and  Edinburgh  surgeons  of  then-  day,  but  the  fameirf 
Sir  Charles  Bell  now  rests  largely  upon  his  discoveries  in  anatomy, 
physiology,  and  pathology.  John  Bell  (1763-1820),  of  Edinbu^ 
belongs,  in  part,  to  an  earlier  period,  but  his  great  works  upon 
surgical  anatomy  exerted  a  powerful  infiuence  upon  the  men  of  s 
later  time,  and  he  was,  with  Desault  and  John  Hunter,  a  founJn 
of  the  modem  surgery  of  the  vascular  system.  He  himself  had 
tied  the  common  carotid  and  the  posterior  branch  of  the  internal 
iliac  successfully,  and  was  the  first  to  hgate  the  gluteal  artm.' 
Like  his  brother  Charles,  John  Bell  was  an  artist  of  talent,  one 
of  the  great  medical  men  who  have  illustrated  their  own  books. 
His  Anatomy  of  the  Human  Body  (1793-1803)  was  an  impo^ 
tant  work  in  its  time,  afterward  reissued  with  ori^nal  plates  drawn 
by  Sir  Charles  Bell  (1811);  and  his  Engravings,  illustrating  the 
different  parts  and  organs  of  the  body  (1794-1804),  the  drawinp 
and  almost  all  the  etchings  and  engravings  being  his  own,  is  one 
of  the  milestones  in  the  history  of  anatomic  delineation.  The 
third  volume,  dealing  with  the  brain,  nerves,  sense  organs,  ami 
viscera  (1804),  is  almost  entirely  the  work  of  Sir  Charles.  John 
Bell's  most  enduring  contributions  to  surgery  are  his  Discourm 
on  the  Nature  and  Cure  of  Wounds  (1795),  the  second  of  which 
is  a  valuable  historic  discussion  of  the  surgery  of  the  arteries; 
and  his  monumental  Principles  of  Surgery  (1081-1807),  em- 
tiollished  with  l>eautiful  original  engravings  and  full  of  unique 
historical  and  clinical  matter  relating  to  the  ligation  of  the  great 
vessels,  fractures,  trephining,  tumors  and  lithotomy,  of  which  be 
gives  a  detailed  histor>',  occupying  248  pages.  The  writings  of 
John  Bell  are  characterized  by  great  sincerity  and  depth  of  feeling- 
He  took  his  profession  with  a  fine  ethical  seriousness,  which,  given 
his  combative  temperament,  often  involved  him  in  hot  and  bitter 
controversy.  He  railed  at  the  mistakes  of  Benjamin  Bell  and 
Monro  secundus,  which  did  not  increase  his  popularity.  He  vras 
kept  out  of  practice  in  the  Royal  Infirmary  through  the  machi- 
nations of  James  Gregory,  who  assailed  him  in  a  bulky  voluntt 
under  the  now-forgotten  pseudonym  of  "Jonathan  Dawplucker." 
Toward  the  end  of  his  hfe,  broken  in  health  by  a  fall  from  a  boiWi 
John  Bell  went  to  Italy  to  die,  leaving  an  enduring  memento  of  bJs 
visit  in  his  posthumous  Obsert-ations  on  Italy  (1825),  one  of  the 

'Sec  his  "Principles  of  Surgery,"  1801,  vol,  i,  pp.  421-426. 
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best  books  of  travel  ever  written  by  a  physician.  This  work  is 
again  remarkable  for  beautiful  original  drawings,  some  of  which 
exhibit  a  feeling  for  the  details  of  Italian  architecture  akin  to  that 
of  Piranesi. 

Sir  Astley  Paston  Cooper  (1768-1841),  of  Norfolk,  a  pupil  of 
John  Hunter's,  was  the  moat  popular  surgeon  in  London  during 
the  first  quarter  of  the  century.  A  clergyman's  son,  he  was  some- 
thing hke  Hunter  in  his  youthful  pranks,  and  became  demonstrator 
of  anatomy  of  St.  Thomas's  Hospital  at  the  age  of  twenty-one 
(1789),  and  surgeon  at  Guy's  Hospital  in  L800.    He  was  one  of  the 


Sir  Astley  Paston  Cooper,  Bart.  (1768-1841). 


pioneers  in  the  surgery  of  the  vascular  system,  in  experimental 
surgery,  and  in  the  surgery  of  the  ear.  In  1808  he  successfully 
ligated  the  common  carotid  and  the  external  iliac  arteries  for 
aneurysms,  making  postmortem  dissections  of  his  cases  in  1821' 
and  1826*  respectively,  and  in  1817  came  his  celebrated  feat  of 
ligating  the  abdominal  aorta.*  Valentine  Mott  has  left  an  inter- 
esting account  of  his  attempt  to  tie  the  subclavian  in  1809.*    Bell 

>  BeU:  Guy's  Hosp.  Rep.,  Load.,  1836,  i,  53-58, 1  pi. 
'  Ibid..  43-52,  2  pi. 

•  Cooper  &  Travers'  "Surgical  Essays,"  LondoD,  1818,  pt.  1, 101-130, 2  pi. 

•  Med.  Repomttny,  N.  Y.,  1809-10,  xUi,  331-334. 
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also  made  experinientnl  lif^iitions  of  the  arteries  and  nerves  id  dop-' 
In  1824  he  amputated  at  the  hip-joint.  His  Royal  Society  moi- 
oir,  on  perforatinR  the  tympanic  membrane  for  deafness  resuttiiig 
from  obstruction  of  thp  Eustachian  tube  in  20  cases  (1801*),  gaintd 
him  the  Copley  Medal  in  1802,  and  a  slight  operation  performed  od 
Cieorge  IV,  in  1820,  was  followed  by  his  baronetc^.  Cooper') 
profetusional  Hfc  was  thus  one  long  trail  of  success,  which  can  be 
sensed  in  the  enormous  number  of  engravings  which  were  madeiJ 
his  likeness.  "No  surgeon,  before  or  since,"  says  Bettany,  "la 
filled  .so  large  a  spate  in  the  public  eye."  Although  his  eariy  in- 
come was  very  small,  his  wife's  fortune  made  his  circumstanni 
easy.  Yet  few  medical  men  have  ever  worked  so  hard  and  » 
incessantly.  He  dissected  every  day  of  hia  life,  even  when  travel- 
ing, paying  large  fees  and  liberal  doiuxurs  to  the  body-snatcho^ 
With  these,  his  experiences  were  such  that  he  once  stated  before i 
House  of  Commons  committee  that  "there  was  no  [leison,  whal- 
evcr  his  worldly  place,  whom  he  could  not  dissect  if  he  would." 
His  daily  course  of  life  was  to  rise  at  six,  dissect  until  eight,  break- 
fast on  two  hot  rolls  and  tea,  see  poor  patients  until  nine,  attend  bo 
his  regular  consulting  practice  until  one,  when  he  would  drive 
rupidly  to  Guy's  Hospital  to  visit  the  wards;  at  two  he  lectured 
on  anatomy  at  St.  Thomas's  Hospital,  after  which  he  went  throu^ 
the  dissceting-roonis  with  the  students  and  visited  or  operated  on 
private  patients  until  seven;  he  would  then  bolt  his  dinner,  snatch 
forty  winks  of  sleep,  and  start  out  again  for  a  possible  clinical  lec- 
ture, with  another  round  of  visits  until  midnight.  He  dictated 
whatever  he  wrote  while  in  his  carriage.  He  read  little,  but  man- 
aged to  aljKorb  the  Ix'st  current  knowledge,  and  his  books  on 
Hernia  (1804-07),  Injuries  of  (he  Joints  (1822),  Diseases  of  the 
Tpn(/.s  (1830),  and  the  Anatomy  of  the  Thymus  Gland  (1832)  are 
sf  ill  rcmemlwred,  as  also  Cooper's  fascia,  Cooper's  hernia,  and  other 
eponynis.  Cooper  was  one  of  the  first  surgical  teachers  to  sub- 
stitute practical  demonstrations  over  an  actual  case  for  the  <Ad 
didactic  thiMny-miiiigering  of  the  past;  and  one  of  his  best  achieve- 
ments was  the  large  nunil>er  of  capable  and  spirited  young  surgeons 
he  formed  through  contact  with  himself.  In  personality,  he  was 
nil  pedant  or  Philistine.  l)ut  "courteous-eyed,  erect  and  slim,"  the 
tall,  iiandsome,  engaging  figure  of  Sir  Thomas  Lawrence's  portrait, 
with  a  lively,  ex|)res!iive  countenance,  cheeks  aglow  with  color,  a 
clear  voi(;e  and  chuckling  laugh,  and,  in  spite  of  his  quick,  im- 
perious temper,  idolized  by  the  students,  who  followed  his  cUnics 
in  enthusiastic  throngs.    As  an  operator,  he  was  unaffected,  elegant, 

'  (lily's  Hos|),  R.-p„  iMiid.,  IS-Hi,  i,  457;  654. 
'Pl.il.  Tr.,  Lomi.,  ISOl,  W.i-^.'jO,  1  pi. 
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rapid  but  unhurried,  thorough,  masterful,  "all  eaae,  all  kindness  to 
the  patients,  and  equally  solicitous  that  nothing  should  be  hidden 
from  the  observation  of  the  pupils."  He  attributed  his  professional 
success  to  his  uniform  and  unfailing  courtesy  to  rich  and  poor  alike, 
as  well  as  to  his  zeal  and  industry,  "but  for  this  I  take  no  credit, 
as  it  was  given  to  me  from  above."  Few  men  have  so  fully  real- 
ized the  truth  of  the  poet's  device,  "We  receive  but  what  we  give," 
in  the  possession  of  a  cheerful,  manly,  and  generous  disposition. 

Charles  Aston  Key  (1793-1849),  of  Southwark,  one  of  Cooper's 
juniors  at  Guy's,  successfully  ligated  the  external  iliac  artery  for 
femoral  aneurysm  in  1822,' 
and  the  subclavian  for  ax- 
illary aneurysm  in  1823.' 
He  also  tied  the  carotid  in 
1830  and  introduced  such 
improvements  as  the  use 
of  the  straight  staff  in  lith- 
otomy (1824)  and  the  prin- 
ciple of  dividing  the  stric- 
ture outside  the  sac  in 
strangulated  hernia  (1833). 
Like  Cooper,  he  was  a 
swift,  neat  operator  and  a 
popular  teacher,  smart  in 
attire,  but,  unlike  his  chief, 
condescending,  over-dicta- 
torial, and  self-important 
in  manner. 

Benjamin  Travers  (1783 
—1858),  of  London,  another 
of  Cooper's  pupils,  collabo- 
rated with  the  latter  in  the 

valuable  Surgical  Essays  (1818-19),  to  which  he  contributed  a 
noteworthy  paper  on  wounds  of  the  veins.  In  1809  he  successfully 
ligat«d  the  common  carotid  artery  in  a  case  of  aneurysm  by  anas- 
tomosis in  the  orbit.*  He  was  one  of  those  who  followed  BroussaJs 
in  regarding  constitutional  irritation  as  a  cause  of  disease,  partic- 
ularly in  the  nervous  system  (1824-34).  His  specialty  was  oph- 
thalmolc^,  in  which  field  he  introduced  the  use  of  merciuy  in 
non-specific  iritis  and  wrote  the  best  systematic  treatise  o 
of  the  eye  of  his  time  (1820). 


Benjamin  Travera  (1783-lS.^iH), 


'  Key:  Guy's  Hoap.  R*p.,  Lond.,  1836,  i,  68-70. 
■Med.-Chir.  Tr.,  Lond.,  1823-27,  jdii,  1-11. 
••ftaTCTs:  Med.-Chir.  Tr.,  Lond.,  1817,  ii,  1-16. 


sdbvGoOgIc 


512 


HISTORY   OF   MEDICINE 


Abraham  Colles  (1773-1843),  of  Dublin,  professor  of  surger.- 
in  that  city  for  thirty-two  years  (1804-36),  was  the  leading  Iridk 
Burgeon  of  his  day.  He  tied  the  subclavian  artery  twice  (1811-15'), 
and  was  the  first  to  tie  it  within  the  scaleni  (1816).  He  is  said  to 
have  been  the  first  man  in  Europe  to  tie  the  innominate  succeas— 
fully. ^  He  wrote  treatises  on  surgical  anatomy  (1811)  and  ocx 
surgerj-  (1844-45),  but  his  most  important  works  are  his  ori^m^) 
description  of  fracture  of  the  carpal  end  of  the  radius  or  "Colles* 
fracture"  (1814'),  and  his  Practical  Observations  mi  the  Veiwe^^ 


RobcTi  Liston  (1794-1847). 


Disease  (1837),  in  which  he  states  "Colics'  law,"  relating  to  tbe 
supposed  immunity  which  a  healthy  mother  acquires  in  bcuiing  ^ 
syphilitic  child. 

Robert  Listen  (1794-1847),  of  Scotland,  was  an  Edinburgb 
graduate  who  became  professor  of  clinical  surgery  in  Universily 
College,  London,  in  1834.  Like  the  Bells  and  Astley  Cooper,  b* 
was  a  fine  anatomist,  keeping  up  his  dissections  all  his  Lfe,  and  this 
helped  to  make  him  one  of  the  most  brilliant  and  skilful  operators 
of  his  time,  excelling  in  emergency  cases  which  called  for  swiftness 

'CoUes:  Edinb.  Med.  and  Surg,  Jour.,  1815,  xi,  1-25. 
'I  have  been  unable  to  verify  this  statement,  which  is  made  Id  all  biogra- 
phies of  Collea. 

'Edinb.  Med.  and  Surg.  Jour.,  1814,  x.  182-186. 
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of  decision  and  originality  of  procedure.  He  introduced  many 
novelties,  such  as  hie  popular  mode  of  flap-amputation,  his  shoe 
for  club-foot,  and  hJB  devices  for  reducing  dislocations  and  crushing 
and  cutting  for  stone.  He  was  especially  successful  in  plastic 
operations.  In  1836  he  successfully  excised  the  upper  jaw,  and, 
in  1837,'  he  described  his  method  of  laryngoscopy,  in  which  he 
was  one  of  the  early  pioneers.  His  most  important  works  were 
his  Elements  of  Surgery  (1831)  and  his  PTodical  Surgery  (1837), 
which  passed  throi^h  many  editions  and  still  contain  things  of 


James  Syme  (1799-1870), 

permanent  value.  Liston  was  often  rough,  abrupt,  and  contentious 
in  public  relations,  but  kind  and  charitable  to  the  poor,  soft  and 
gentle  in  the  sick-room.  He  was  possessed  of  such  Herculean 
strength  that  he  could  amputate  a  thigh  with  the  aid  of  only  one 
assistant,  while  compressing  the  artery  with  his  left  hand  and  doing 
all  the  sawing  and  cutting  with  his  right. 

James  Syme  ( 1 799-1 870) ,  of  Edinburgh,  was  a  cousin  of  Liston's 
anci  taught  anatomy  with  the  latter  in  1822.  Having  quarreled 
with  his  partner,  he  could  get  no  appointment  in  the  Royal  Infirm- 

I  In  his  "Practical  Surgeiy,"  Londoa,  1837,  p.  350. 
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arj-  until  1833.  but  when  Liston  went  down  to  London  in  1834,  hf 
sucfecded  to  his  ver>'  lai^  Scotch  practice.  The  enemies  were 
Boon  reconciled,  and,  after  Liston's  death  in  1847,  Syme  succeeded 
him  in  I.ondon,  but  not  liking  the  position,  returned  to  EdinburfjL 
Synie's  most  important  contribution  to  surgery  is  his  work  on 
ainpiitations  and  excisions.  In  his  Excision  of  IHseaaed  Jmntt 
(IKil)  ho  was  the  first  to  show  that  excision  is  usually  prefenUe 
to  amputation,  and  the  adoption  of  this  new  principle  is  due  to 
him,  ultliou^h  it  was  afterward  developed  in  exteneo  by  FerKUSon. 
Ho  made  his  first  tlirec  successful  excisions  of  the  elbow-joint  in 
1828-29."  On  September  8,  1842,=  he  performed  his  first  succcse- 
ful  case  of  amputation  at  the  ankle-joint  {Syme's  amputation)  (rf 
which  he  described  eight  cases  in  his  Conlributiona  to  the  Path- 
ology and  Practice  of  Surgery  (1847).  In  1864  he  published  his 
work  on  "Kxciaion  of  the  Scapula"  and,  in  the  same  year,  so*^ 
(x«8fidly  oxcisctl  a  large  part  of  the  tongue.  He  treated  aoeurj'siD 
by  tying  the  artery  above  and  below  and  incising  the  tumor,  per- 
forming this  operation  for  carotid  and  iliac  aneurysms  in  1857. 
and,  in  1862,  he  successfully  treated  an  iliac  aneurysm  by  ligation 
of  the  common,  external,  and  internal  iliac  arteries,*  Syme  was  a 
genial,  happy,  even-tempered  man  who  "never  wasted  a  word,  nor 
a  drop  of  ink,  nor  a  drop  of  blood,"  yet  a  broad-minded,  liberal 
spirit  withal,  welcoming  all  surgical  innovations  of  value.  He  wa.^ 
with  Pirogoff,  jxrhaps  the  first  E\iropean  surgeon  to  adopt  ether 
anwthcsia  (1847),  and,  in  1868,  he  was  the  first  to  welcome  the 
antiseptic  niethtxl  of  his  Ix-st  and  greatest  pupil,  his  son-in-law, 
Ixjrd  Lister. 

Sir  William  Fergusson  (1808-77),  of  Prestonpans,  Scotland,  was 
the  foun<lcr  of  conKervative  sui^erj',  that  is,  of  the  preservation  of 
pjirls  of  the  liody  which  were  needlessly  sacrificed  by  earlier  opera- 
tors. Befott'  FergiLSKon's  time,  denuded  bones,  diseased  or  pain- 
ful (even  neurotic)  joints,  wore  regarded  as  a  sufficient  reason  for 
amputation.  He  held  it  to  be  "a  grand  thing  when  by  prescience 
even  the  tip  of  a  thumb  can  Ite  saved."  Fergusson  was  a  pupil  and 
prose«'tor  of  Hol)ert  Knox,  and  soon  became  suigeon  to  the  Edin- 
burgh Koyid  Dispensary  (l&il)  and  the  Royal  Infirmary  (1839); 
Init  Syme's  huge  practice  drove  him  to  London  where,  after  slow 
progress,  he  eventually  attainwl  the  summit.  He  was  one  of  the 
first  in  Scotlanil  to  tie  the  subclavian  arterj',  and  his  prt^^ress  in 
,'5ubstiliiting  exci.sions  for  amputation  was  rapid.  He  excised  the 
head  of  the  femur  for  incurable  hip  disejiso  (1845),  the  scapula,  in 


'Syme;  PMiiib.  Med,  anri  Surn,  Jour,.  1R29,  xxx 
'  Lond.  uml  Kdinb.  Month.  Jour  Med.  Sc,  1843 
'  Prot.  Roy.  Mod.  und  Chir.  Soc.,  I»nd.,  1862,  i 
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place  of  the  interscapular-thoracic  amputation  (1847),  and  the 
knee-joint  (1850).  Between  1828  and  1864  he  had  operated  400 
times  for  harelip,  with  only  three  failures,  and  134  times  for  cleft- 
palat«,  with  129  successful  cases.  In  hthotomy,  he  proceeded  with 
such  lightning  speed  and  skill  that  some  one  advised  a  prospective 
visitor  at  his  clinic  to  "look  out  sharp,  for  if  you  only  wink,  you'll 
miss  the  operation  altogether."  Yet  he  carefully  planned  every 
detail  in  advance,  silently  working  out  each  step  as  he  went  along, 
even  to  the  bandaging.    He  wrote  a  System  of  Practical  Surgery 


Sir  Wiiliam  FersuHBon  (1808-77). 

(1842),  and  his  Progress  of  AruUomy  and  Surgery  During  the 
Present  Century  (1867)  is  a  historic  work  of  permanent  value. 
He  was  an  indifferent  lecturer  and  is  said  to  have  had  a  poor  bed- 
side manner,  but  he  fascinated  his  patients  and  was  adored  by  the 
children.  He  was  highly  accomplished,  a  good  violinist,  an  in- 
ventor of  many  surgical  instnmients,  so  expert  in  carpentry  and 
metal  work  that  he  could  devise  any  necessary  apparatus  out  of 
hand,  an  enthusiast  at  fly-fishing  and  in  dancing  Scotch  reels.  He 
was  noted  for  his  great  generosity  and  hospitality  to  stru^ling 
authors,  dramatiats,  and  medical  students. 
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Sir  Benjamin  Collins  Brodie  (1783-1862)  was  the  son  ot  & 
Wiltshire  clei^'man  who  was  descended  from  a  Jacobite  exile  Id 
Ei^land.     He  was  a  pupil  of  Sir  Everard  Home,  lectured  at 
Great  Windmill  Street  (1805-12),  and  was  subsequently  assistant 
surgeon,  and  later  full  surgeon,  at  St.  George's  Hospital  (1808-40). 
Being  profoundly  influenced  by  Bichat,  he  at  first  devoted  himsdf 
to  physiolc^c  experimentation,  producii^  four  papers,  important 
in  their  day,  on  the  influence  of  the  brain  on  the  action  of  the 
heart  (1S10')>  the  Ejects 
of  certain  vegetable  poi-        I 
sons  (1811*),  the  influence       I 
of  the  nervous  system  on        1 
the  production  of  animal        1 
heat  (1812*),  and  the  in-        ' 
fluence  of  the  pneumogas- 
tric  on  the  secretions  of 
the  stomach  (1814*).    In 
these  researches,  the  first 
two  of  which  gained  hiia. 
the  Copley  Medal  (1811), 
he  used  the  woorara  poi- 
son which  had  just  been, 
brought  from  Guiana.    In^ 
1819    he    published    hJs«~ 
classic     treatise    On    th^ — 
Paihoiogy  and  Surgery  of- 
Diseases  of  the  Joints,  hbga-" 
most     important     work__— 

clearly  describing  the  dif 

ferent  articular  disea.-w.«»^  ~- 
and  differentiating  the— ^^ 
local  lesions  from  thp-r^::^ 
hysteric     and     neuralgici::^ ' 

forms.     He    was    a    pio -* 

neer  in  subcutaneous  sur —  ~" 
get>',  performii^  his  first  operation  on  a  case  of  varicose  vein^ss-; 

in    1814,    and    made    many    improvements    in    surgical   instru ■' 

ments  and  appliances.  He  was  the  acknowledged  head  of  ther:^:^^ 
medical  profession  in  London  for  over  thirty  years,  his  income^*^' 
often  averaging  £10,000  annually,  and  largely  made  up  of  guiner*"^ 
fees  at  that.     He  did  not  regard  operative  intervention  as   thc^^ 


Sir  Benjamin  Collins  Brodie  (1783-1862). 


"  Brodie:  Phil.  Tr.,  1811,  36-48. 
>/Wrf.,  1811,  178-208: 1812,  205-227. 
'  Ihid.,  1812,  373-393. 


*  Ibid.,  1814,  102-106. 
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highest  part  of  surgery,  and  "his  vocation  was  more  to  heal  limbs 
than  to  remove  them."  Brodie  had  been  all  his  life  assisted  by 
influential  friends  and  family  connections,  but  he  held  high  places, 
such  as  the  presidency  of  the  Royal  College  of  Surgeons,  with  dig- 
nity, grace,  and  the  kind  of  tactful  self-effacement  which  aims  to 
stimulate  and  bring  out  the  ideas  of  other  men.  He  seems  to 
have  been  "servile  to  none,  deferential  to  none,"  standing  on  an 
equal  footing  of  friendliness  and  confidence  with  the  poor  in  hos- 
pital or  his  titled  intimates  at  Holland  House  or  Windsor  Castle. 
"I  hear  you  are  ill,"  he  once  wrote  to  an  almost  unknown  student; 
"no  one  will  take  better  care  of  you  than  I;  come  to  my  country 
house  till  you  are  well," 
making  the  student  re- 
main with  him  two 
months. 

Here  may  be  men- 
tioned two  other  sur- 
geons of  the  Scotch 
group  —  Lizars  and 
Wardrop. 

John  Lizars  {1783- 
1860),  of  Edinburgh,  a 
pupil  of  John  Belt's, 
was  originally  a  naval 
surgeon,  but  became 
professor  of  surgery  to 
the  College  of  Surgeons 
in  his  native  city  in 
1831.  He  was  one  of 
the  first  to  remove  the 
lower  jaw,  but  he  is 
now  best  remembered 
as  the  follower  of 
McDowell  {his  fellow- 
pupil)    in    ovariotomy 

{1825),  and  by  his  System  of  Anatomical  Plates  (1825),  a  superb 
series  of  1 10  colored  illustrations  in  foho,  made  largely  from  his 
own  dissections. 

James  Wardrop  (1782-1869),  of  Scotland,  an  Edinburgh 
graduate  who  settled  in  Ix>ndon  in  1809,  is  now  best  remembered 
by  his  Essays  on  the  Morbid  Anatomy  of  the  Human  Eye  (1808),  a 
book  of  importance  in  its  day,  and  by  his  method  of  treating 
aneurysm  by  ligating  on  the  distal  side  of  the  tumor,  which  waa 
first  su^ested  by  Brasdor  in  the  eighteenth  century.  Wardrop 
performed  this  operation  twice  with  success  on  the  carotid  artery 


Jamea  Wardrop  (1782-1869). 
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(18090  ^^^  once  on  the  subcl&vian  in  a  case  of  innominate  aneu- 
rysm  (1827*).  A  curious  side  of  Wardrop  is  that  he  stood  in  Uk 
way  of  his  own  success  and  estranged  bis  colleagues  throu^  his 
acrimonious  and  abusive  papers  in  the  Lancet  of  1826-27,  and 
throu^  the  famous  Intercepted  Letters,  in  the  same  journal  for 
1834,  in  which  he  foisted  off  more  personal  abuse  by  using  the 
leadii^  names  of  the  London  profession  as  stalking-horses. 


internal  derangement  of  the  knee-joii 

devised  a  useful  saw  for  operating  in  ,         ,,  .  

"Practical  Obeervations  on  Surgery"  (1803)  passed  through  three  editioM; 
Edward  Alanson  (1747-1823),  of  Newton,  LancaHhire,  a  pupilof  John  Hunter't, 
who  was  the  first  scientific  surgeon  of  Liveipool  in  his  period,  publitihed  t 
valu^le  treatise  on  amputation  (1779),  and  displayed  wonderful  insight  in  Ui 
ruhngs  about  absolute  cleanliness  aod  proper  ventilation  in  hoepital  wards; 
Allan  Bums  (1781-1813),  of  Glasgow,  who  wrote  an  important  work  on  tbe 
Surfficai  Anatomy  of  the  Head  oTid  Neck  (1811),  and  first  described  the  falci- 
form  process  of  the  fascia  lata  In  relation  to  femoral  hernia;  Samuel  Co(»xi 
(1780-1848),  whose  Surgical  Diclumary  (1809)  was  the  first  thorou^igouf 
work  of  its  kind  to  be  published,  passing  through  eight  editions;  Joaeph  Con- 
stantine  Caipue  (1764-1848),  who  was  a  pioneer  in  electrotherapy  (1803^,  re- 
vived the  Hindu  method  of  rhinoplasty  (1816),  and  wrole  a  valuable  Hiion 
of  the  High  Operation  for  Stone  (1819);  John  Flint  South  (1797-1882),  the 
luBtorian  of  early  Briti^  surgery,  who  translated  Chelius,  and  whose  posthu- 
mous manuscript  of  a  History  of  the  Craft  of  Surgery  in  England  was  edited 
and  pubhshed  by  D'Arcy  Power  in  1886;  O'Bryen  Bellingham  (1805-57). 
whose  book  on  tJie  treatment  of  aneurysm  by  compression  (1847)  preserves 
his  name  and  fame  in  connection  with  the  procedure;  Thomas  Pridgin  Teale 
(1801-68),  of  Leeds,  memorable  for  his  treatise  on  abdominal  hernia  (1846), 
his  method  of  amputation  by  a  long  and  short  rectangular  flap  (1858),  and  for 
his  attempt  to  apply  the  Broussais  doctrine  of  irritation  to  the  nervous  system 
(1829);  Su-  William  Lawrence  (1783-1867)  and  Sir  WiLiam  Bowman  (1816- 
92),  who  did  much  toadvanccthesui^jCTy  of  the  eye;  Sir  William  Wilde  (1815- 
76),  of  Castlerca,  Ireland,  one  of  the  pioneers  of  aural  sureery  (1843-53)  and 
cerebral  sureery  (Wilde's  incision),  who  also  discovered  prehistoric  lake  dwell- 
ings on  the  Irish  crannogs  (1839)  before  Keller;  William  Henry  Porter  (1790- 
1^1),  who  wrote  an  important  work  on  the  surgical  pathology  of  the  larynx 
and  trachea  (1S26);  and  John  Hilton  (1804-78),  of  Guy's  Hosplt*!,  whoee 
Rest  and  Pain  (1863)  is  one  of  the  permanent  classics  of  surgery.  Robert 
Cbessher  (1750-1831),  an  estimable  surgeon  of  Hinckley,  Leicestershire, 
achieved  a  great  reputation  through  his  double  inclined-plane  to  support 
fractured  legs,  his  apparatus  for  weak  spines  and  (or  massage  of  contractures. 
Ho  is  mentioned  in  George  Eliot's  MiddUmarch  ("Mr,  Chcasher  and  his 
irons").  Joseph  Fox,  in  his  Natural  History  of  the  Human  Teeth  (1803), 
gave  the  first  explicit  directions  for  correcting  dental  irregularities,  which  were 
in  use  for  nearly  half  a  century  (Weinberger). 

Of  isolated  operations  and  oiterative  procedures  by  English  Buneona  of 
the  period  we  may  mention  the  interscapular-thoracic  amputation  (excision 
of  arm,  scapula  and  clavicle),  which  was  first  performed  by  Ralph  Ciunrng  oS 
the  Royal  Navy  in  1808*;  Anthony  White's  excision  of  the  head  of  the  femur 

■  Med.-Chir.  Tr.,  Lond.,  1825,  xiii,  217-226. 
'  Lancet,  Lond.,  1827,  xii,  471;  601;  798i  1827-8,  i,  408. 
■J.  C.  Carpue:  An  Introduction  to  Electricity  and  Galvanism,  LondoD, 
1803. 

•Cuminpi  Loml.  M.-d.  Gai.,  1829-30,  v,  273. 
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for  hip  discaw!  (1822');  the  first  English  cases  of  gastroetomy  (1858-59*)  by 
John  Cooper  Foreter  (1824-96),  of  Guy'a  Hospital;  Pridgin  Teale'a  method  of 
amputation  by  a  long  and  a  Bhort  rectangular  flap  (18^):  Richard  Garden's 
single  flap  amputation  {1864');  and  futir  auccesBful  cases  of  ligation  of  the  ex- 
ternal iliac  artery  by  William  Goodlad  (1811'),  William  Stevens  (1812'), 
John  Smith  Soden  {1816'),  and  T,  Cole  (181  r).  In  Stevens'  ease,  the  patient 
lived  ten  years,  the  parts  bein^  dissected  eight  years  later  (1830')  by  Sir  Richard 
Owen.  The  first  successful  ligation  at  the  common  carotid  artery  appears  to 
have  been  performed  by  David  Fleming,  surgeon  of  U.  M.  8.  Tonnant,  in 
October,  1803.' 

The  leading  English  military  surgeon  of  the  time  was  Geoi^ 
James  Guthrie  (1785-1856),  of  London,  who  had  served  in  America 
and  in  the  Napoleonic  wars.  At  Waterloo,  Guthrie  successfully 
amputated  the  hip-joint'"  and  ligated  the  peroneal  artery  (1815"). 
His  most  important  work  is  his  TreaUse  on  Gunshot  Wounds  of 
the  Extremities  requiriji^  Amputation  (1815),  which  was  epoch- 
making  and  ran  through  six  editions.  Guthrie  was  also  a  skilled 
ophthalmic  surgeon  and  left  two  important  works  on  artificial 
pupil  (1823)  and  the  surgery  of  the  eye  (1812).  He  was  the  step- 
father of  Margaret  Gordon,  of  Carlyle's  "Reminiscences.'"' 

Dominique-Jean  Larrey  (1766-1842),  the  greatest  French  mili- 
tary surgeon  of  his  time,  also  served  in  the  Napoleonic  wars.  In 
his  will,  Napoleon  left  100,000  francs  to  "Larrey,  the  most  virtu- 
ous man  I  have  ever  known."  Larrey  was  one  of  the  first  to  ampu- 
tate at  the  hip-joint  (1803"),  performing  the  operation  twice  with 
success.  He  was  sui^eon-in-chief  to  the  Grande  Armie,  taking 
part  in  60  battles  and  400  engagements.  He  was  three  times 
wounded,  performed  as  many  as  200  amputations  in  twenty-four 
hours  at  Borodino,  was  the  inventor  of  the  celebrated  "flyii^ 
ambulances,"  and  sometime  professor  at  the  Ecole  de  m^decine 
mihtaire  at  Val-de-Gr&ce,  which  was  founded  in  1796.  He  was 
the  originator  of  "first  aid  to  the  wounded,"  in  the  ultra-modern 
sense,  taking  hold,  with  his  hundreds  of  ambulances,  directly  a 

'  White:  Lancet,  Lond.,  1849,  i,  324. 

'  Forster:  Guy's  Hosp.  Rep.,  Lond.,  1858,  3.  s.,  iv,  13:  1859,  v,  1. 

'Garden:  Brit.  M.  J..  Lond.,  1864,  i,  416-421. 

■  Goodlad:  Edinb.  Med,  and  Surg.  Jour.,  1812,  viii,  32-39. 

» Stevens:  Med.-Chir.  Tr.,  Lond.,  1814,  v,  422-434. 

•Soden:  Itnd.,  1816,  vii,  536-540. 

'  Cole:  London  Med.  Repository,  1820,  iriii,  36&-375. 

•Owen:  Med.-Chir.  Tr.,  London,  1830,  xvi,  219-325. 

•  Fleming:  Med.-Chtr.  Jour,  and  Rev.,  Lond.,  1817,  iii,  1-4. 
■•  In  his  Treatise  on  Gunshot  Wounds,  second  ed.,  London,  1820,  332-340. 
»  Guthrie:  Med.-Chir-  Tr,,  Lond.,  1816,  vii,  330-337. 
Tor  an  interesting  account  of  him,  see  R.  C.  Archibald:    "Carlyle'a 
First  Love,"  London,  1910,  53-61. 

"  Larrey:  Mtm.  de  chir.  mil.,  Paris,  1812,  ii,  180-195. 
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Iiattle  was  joined  and  not  after  it.  Like  Ambrofee  Parf,  be  was 
adored  by  his  comrades  in  arms  for  his  good  nature,  courage,  and 
humanity.  His  most  interesting  work  is  contained  in  tbe  four 
volumes  of  his  "Memoirs  of  Mihtarj-  Medicine"  (1812—17),  whidi 
contains  the  first  account  of  "trench  foot"  (1812,  iii,  60).  In  i 
r  publistuKl  at  Cairo  in  1802,  he  was  the  first  to  pc»nt  out  tbe 


DiHiiinicim-Jpan  Uirtfy  (1700-1&J2), 

(•onhigious  niilurc  of  Efrjptiiin  ophthahuia  or  granular  conjiiacii- 
vilis. 

The  allies!  and  licst  trained  French  surgeon  of  liis  time  was 
( liiillauine  Dupuytreo  (I777-18.'!5),  who  was  at  once  a  shrewd  diag- 
Hdstifian,  an  operatiir  of  unrivalod  aplomb,  a  wonderful  clinical 
tiaelnr.  and  a  ftooil  ex|XTimenfal  physiolc^ist  and  patholf^st. 
r)upu\trei!  rf)si'  fnitn  i>overt\'  and  fought  his  way  up,  and  his 
(n-liicxonicnts  aie  sniiictinies  f)vprl(ifiked  on  account  of  the  mcan- 
npss  of  his  character.  In  1S08  lie  I>ec!ime  one  of  the  staff  at  the 
Hold  Dicu.  and  on  PcplrnilK'r  9,  1814,  he  was  appointed  surgeon- 
in-chief.  Here  h^  leclures  and  his  extensive  practice  soon  made 
him  the  leading  sui^eon  <if  Frame,  and  he  died  a  millionaire  and  a 
hanin  of  the  Knipire.  His  cliiiirs  dn-w  crowds  of  students  from 
all  countries,  atid  he  Innied  out  many  biilliant  pupils.  He  hsid 
an  inuiiense  praclicc,  about  10,0(X(  [Mitients  annually  outside  his 
hospital  work. 
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He  was  the  first  to  excise  the  lower  jaw  (1S12')  and  to  treat  tweuiysm 
successfully  by  compression  (1818");  was  the  first  to  treat  wry-neck  by  sub- 
cutaneous section  of  the  sl«momaBtaid  muscle  (1822'),  and  performed  many 
fe&ta  in  vascular  sui^ry,  such  as  the  successful  lifcation  of  the  external  iliac 
(18I5<)  and  two  ligations  of  the  subclavian  (1819-29').  He  also  substituted 
ligation  for  amputation  in  fractures  complicated  by  aneurj^m  (1815),  devised 
an  original  method  of  treating  artificial  anus  by  means  of  a  compressiuc  en- 
terotonie  of  his  invention  (18^*),  but  his  most  enduring  title  to  modem  fame 
is  in  the  field  of  surgical  pathology.  His  original  descriptioos  of  fracture  of 
the  lower  end  of  the  fibula  (Dupuytren'a  fracture,  1819').  congenital  disloca- 
tion of  the  hip-joint  (1820'),  and  retraction  of  the  fingers  from  affection  of  the 
palmar  aponeurosis,  tor  which  he  devised  an  operation  (1832*),  are  his  peat- 
eet  works.    He  also  described  fractures  on  children  (1811),  vaginitis  in  maidens 


Guillaume  Dupuytren  (1777-1835), 


'  Dupuytren:  Legons  orales,  Paris,  1839,  ii,  421-463. 

'  BuU.  Fac.  de  mM.  de  Paris,  1818,  vi.  242. 

'  Described  in  Dupuytren:  Legons  orales,  Paris,  1839,  iii,  455-461,  and 
in  Charles  Averill's  "Short  Treatise  on  Operative  Surgery,"  London,  1823, 
61-64.    The  operation  was  repeated  by  Bouvier  (1836)  and  J.  Gu^rin  (1837). 

•  Repert.  g«n.  d'anat.  et  de  physiol.  path.,  Paris,  1826.  ii,  230-250. 
'Edinb.  Med.  and  Sui^.  Jour.,  1819,  xv,  476,  and  Arch.  g^n.  de  mSd., 

Paris,  1829,  7.  s.,  xx,  566-573. 

•  Mim.  Acad,  de  mid.,  Paris,  1828,  i.  259-316,  3  pi. 

'  Annuaire  m6i.-chir.  d.  h6p.  de  Paris,  1819,  i,  1-212. 

'  Rppert.  g^n.  d'anat.  et  de  physiol.  path.,  Paris,  1826.  ii,  82-93. 

•  J.  univ.  et  hebd.  de  mM.  et  de  chir.  prat.,  Paris,  1832,  2.  s.,  v,  348-366. 
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Mill  EhaeoAea  of  the  BonpN  and  on  other  phases  of  BiirKical  patitoloKv  wot 
reprinted  in  translation  by  the  Sydenham  Society  in  1847  and  1854.  He  aba 
let t  a  trealiri«'  (in  woundHin  war  (1834),  and  his  Leconi  orale*  (.ISSS)  wereoftan 
translal«d.  In  1803  he  founded  the  SocUU  aiuUomique  de  Fttri*  am)  he  ako 
endowed  the  well-known  Musfe  Dupuytrcn  at  Paris,  founded  by  OifilA. 

TXipiiytren  wan  the  type  of  man  whom  grinding  poverty  in 
youth,  perhaps  also  some  youthful  disappointment  in  love,  had 
made  overambitious  and  overbearing.  He  had  the  utmost  aang- 
frffid  and  self-control,  even  when  a  patient  had  died  on  the  table 
Ix^foro  him.  Hie  pernonahty  was  olympian.  In  Paris,  he  wm 
regarded  sis  "nobody's  friend,"  because  he  tolerated  no  rivals,  and 
persecuted  and  intrigued  against  those  who,  like  Dumfiril  or  Vei- 
peau,  aspired  to  that  eminence,  even  pursuing  them  with  vindictive 
hatred.  He  was  cold,  hard,  cont^nptuous,  unscrupulous,  and 
overbearing,  and  more  respected  than  beloved.  Percy  called  him 
the  first  of  siliceous  and  the  least  of  men.  Lisfranc  dubbed  him 
"the  brigand  of  the  H6tel  Dieu."  Yet  his  fame  was  auch  that, 
when  he  visited  Italy,  he  was  treated  en  prince, 

Alexis  Boyer  (1757-1R33),  a  pupU  oT  Desault  and  Buiveon  at  the  Charity 
evi'n  aft-pr  th<-  Revolution,  wrote  a  treatise  on  disesBea  of  the  bonea  (1803), 
but  wiis  Ix'st  known  by  his  treatise  on  surpjcal  diseases  (1814-28).  a  huge  eom- 
l>ilation  in  11  volumes,  defined  by  Malgaipie  aa  "a  summary  of  the  works  and 
iipinionK  of  the  French  Academy  of  Surgery."  Boyer,  like  Hippocratee  and 
Del)H-eh.  noted  thnt  carica  of  the  spine  in  occasioned  \iy  "le  mix  mrt^vleiu."' 

JoeqUPH  Lisfranc  (1790-1847),  mirgi-on  at  La  Vitti,  devised  numy  new 
npiTations,  in  purticiilnr  his  partial  amputation  of  the  foot  at  the  tarsometA' 
tUTHal  artii-ululion  (Lisfrxinc'K  amputation,  1815*),  his  methods  of  disartieulat- 
iiiK*heshoiilil<T-joint  (1815),  of  excision  of  the  rectum,  of  lithotomy  in  women, 
anil  uf  imputation  of  the  cervix  uteri.  He  was  little  admired  for  his  many 
nspiTsions  <i{  his  coUeaKuea. 

i'hililxTt-Joscph  Roui  (17S0-1S54),  a  pupil  and  friend  of  Bichst,  was 
surgeon  iit  the  Charit*  in  1810,  und  sueceeded  Dupuytm)  at  the  HAtel  Dieu 
ill  ISIS.'j.  He  was  the  first  French  teacher  to  give  a  definite  course  of  lectuits 
(l«12i.  lie  won  u  pioneer  in  plastic  Hur(iery,  performing  the  first  Btu>hvk>r- 
rliaphy  in  1819  (dew-ribeil  in  detail  in  his  memoir  of  1825*),  and  the 'first 
sutiin-  of  the  rupturt-d  female  perineum  (1832*). 

Jacqucp-Miithieu  Delpech  (1777-1832),  of  Toulouse,  graduated 
in  MonfpoUier  (1801)  and,  in  1812,  became  professor  of  sui^ery 
thprc.  Hf  was  the  jiionpcr  of  orthopedic  surgery  in  France,  hk 
principal  work  iioiiig  De  Vorlhomorphie  (1828).  On  May  9,  1816,' 
he  |>erformi'd,  for  Iho  first  time,  a  sulwutaneoua  section  of  tl» 
tcndo  Achillis  for  club-foot,  the  object  being  to  exclude  the  air 
and  <)l)tairi  tuiion   by  first   intention.     This  operation,  hitherto 

'  Royer:  Truitii  des  maladies  chirur^^icales,  Paris,  1814,  ii,  492. 

=  Lisfranc;  Nouvellc  m6thode  o|>6ratoirc  (etc.),  Paris,  1815. 

*  Roux:  Arch.  (pJn.  de  m6d.,  Paris,  1825.  vii,  516-538. 

'  Roux:  Qax.  m*d.  de  Paris,  1H34,  2.  s.,  ii,  17-22. 

'  In  his  Clin.  chir.  do  Montpellier.  1823,  i,  147-231,  pL  X. 
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done  by  the  open  method,  was  twice  repeated  by  Stromeyer  in 
1821-22.  Delpech  was  also  one  of  the  first  after  Hippocrates  to 
point  out  that  Pott's  disease  (spinal  caries)  is  tubercular  in  nature 
(1816>).  He  erected  a  large  orthopedic  institute  at  Montpellier, 
and,  one  morning,  while  on  the  way  to  it  in  his  carriage,  he  and 
his  coachman  were  shot  and  killed  by  a  vindictive  patient,  who 
thoi^t  that  an  operation  for  varicocele  had  rendered  him  unfit 
for  marria^. 

Alfred-Armand-Louis-Marie  Velpeau  (1795-1867),  a  pupil  of 
Bretonneau's,  originally  a  blacksmith's  son  who  had  once  been 


Airred-Annand-Louis-Marie  Velpeau  (1795-1867). 

apprenticed  to  his  father's  trade,  was  sui^eon  to  the  H6pital  St. 
Antoine  (1828-30),  La  Piti4  (1830-34),  the  Chants  (1834-67), 
and  professor  of  clinical  surgery  at  the  Paris  Faculty  (1834-67). 
He  was  not  a  scientific  surgeon,  but  a  strong,  capable,  hard-work- 
ing teacher  and  operator,  of  whom  Oliver  Wendell  Holmes  said 
that  "a  good  sound  head  over  a  pair  of  wooden  shoes  is  a  good  deal 
better  than  a  wooden  head  belonging  to  an  owner  who  cases  his 
feet  in  calf-skin."  His  principal  works  are  his  Treatise  on  Surr- 
eal Anatomy  (1823),  the  first  detailed  work  of  its  kind,  his  three- 
volume  treatise  on  operative  surgery,  with  atlas  (1832),  important 
for  its  historic  data,  and  once  edited  in  translation  by  Valentine 

'  Delpech:  Precis  ^IfmeDtoire  dee  maladiee  r^puUes  chinirgicalee,  Paris, 
1816,  iii,  629;  638,  tt  aeg.    Also:  De  I'orthomwphie,  Paris,  IS^  i,  241-251. 
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Mott  (1847),  and  his  groat  treatise  on  Diseases  of  the  Bre&jt 
(1854'),  the  most  important  work  on  the  subject  in  its  time. 

J<>scph-Fran9oiH  Malga^e  (1806-65),  the  son  of  a  Frencb 
health  officer,  is  descrilwti  by  Billii^  as  "the  greatest  suiyical  his- 
torian and  critic  whom  the  worid  has  yet  seen,"  and  he  is,  with 
Petrrqiiin,  the  most  able  writer  on  the  surgery  of  the  Hippocralic 
period.  He  served  in  the  Napoleonic  wars,  wrote  important  woifc 
on  operative  surfjery  (1834),  experimental  surgery  (1838),  fractures 
iind  dislocations  (1847-5.5),  and  edited  the  authentic  modem  edi- 


i-|ili-Fr:iiH'..i-i  Miiluiiicm-  (18(HMi5). 


lion  of  Aiiil.roTsi-  Parr,  with  ii  fine  hiopraphy  of  the  latter  (18401. 
MalpiifjTic's  M'riiitel  rlr  iiii'ilfcinc  n/icrtitoire  (1834)  imssed  throiifdi 
seven  cdilioriH  ami  five  Iratislaticins,  one  of  them  Arabic,  In 
practiial  siUEiTy  his  iiainc  i.s  associated  wiih  the  hooks  of  his  in- 
vention used  ill  irealinti  fraeliire  of  the  patella,  but  he  is  perhaps 
best  reiiieiiibered  by  (be  critieal  and  hi-ftorical  discourses  which 
Hillings  classi'S  '■anions;  'he  most  delifihtful  reading  in  surgical 
literature." 


■  V..Ip.-:.ii 


il-S  .llJ  H 


[1,  I'liri 


1S54. 
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August*  Nfilaton  (1807-73),  of  Paris,  who  presided  with  Mal- 
gaigne  at  the  Hdpital  St.  Louis,  held  the  same  unapproachable  rank 
as  an  operator  aud  teacher  which  Dupuytren  had  attaiaed  at  an 
earlier  period,  but  in  personality  he  was  the  logical  opposite  of  his 
self-seeking  predecessor.  He  was  modest,  quiet,  helpful,  and 
friendly,  generous  to  the  unfortunate — in  short,  a  gentleman.  He 
invented  a  bullet-probe  (first  used  in  Garibaldi's  case)  and  a  valu- 
able flexible  rubber  catheter  (1860),  and  improved  the  treatment  of 
nasopharyngeal  tumors.  In  gyiiecolog>'  he  is  memorable  as  the 
first  to  describe  pelvic  (retro-uterine)  hematocele  (1851-52),  and 


AuKust«  N^laton  (1807-73). 

he  did  most  to  establish  ovariotomy  in  France.     His  principal 
work  is  his  SlimerUs  de  paihologie  chirurgicale  (1844-59). 

Paul  Broca  (1824-80),  who  was,  in  succession,  sui^eon  at  9t. 
Antoinc,  La  PitiS,  the  H6pital  des  Cliniques,  and  the  Hdpital 
Necker,  was  the  founder  of  the  modem  surgery  of  the  brain  and 
also  of  the  modern  French  school  of  anthrojxilogy.  In  1861^  he 
discovered  that  the  third  left  frontal  convolution  of  the  bnun  ia 
the  center  of  articulate  speech,  a  point  which  is  now  disputed,  but 
which,  in  the  first  instance,  undoubtedly  led  to  mapping  out  the 
different  centers  of  the  brain  for  surgical  operations.  Broca  was, 
in  fact,  the  first  to  trephine  for  a  cerebral  abscess  di^nosed  by  his 

>  Broca:  Bull,  Soc.  d'anthrop.  de  Paria,  1861,  ii,  235-238,  and  Bull.  Soc. 
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theory'  of  localization  of  function.  In  connection  with  his  dis- 
covery, he  introduced  the  term  apkemia  or  "motor  aphaaia" 
(ISCl'),  which  ia  now  undergoing  destructive  criticism  at  the  hands 
of  Pierre  Marie.  In  anthropol(«y,  Broca  is,  with  Topinard  and 
(Juatrefages,  the  greatest  name  of  modem  France.  He  originatad 
the  modem  methods  of  determining  the  ratio  of  the  dimensions  of 
the  brain  to  those  of  the  skull  (craniometry),  and  to  this  end  de- 
vised the  occipital  crochet,  a  craniograph,  and  a  goniometer,  and 
did  much  to  standardix 
the  measurements  of  bones 
and  the  classification  d 
colors  of  the  hair  and  skin. 
He  opposed  the  theory  that 
the  different  races  ven 
originally  developed  from 
several  separate  pairs  of 
species,  in  hia  law  of  "cu- 
genesis,"  which  maintains 
that  the  different  varieties 
of  the  genus  Homo  are, 
and  always  have  been,  fer- 
tile with  each  other.  This 
drove  the  "polygenists"  to 
their  last  resort,  diversity 
of  language.  Broca  is  aim 
credited  with  the  aphorism: 
"I  would  rather  be  a  trans- 
formed ape  than  a  degener- 
ate son  of  Adam," 

p.,,i  n™,  (ira4-«o).  ^„^  ,,,,  ,„,,^  ^^^1, 

rontributions  of  importance  are 
Ki ('hern nil's  resprtion  of  the  fifth  and  sixth  ribs  (1818):  the  introduction  of 
lillictrily  by  Loniy  d'GtiollcH  (1822),  Civiale  (1824),  and  Hpurteloup  (1824- 
'M):  Hrcliinl's  cxrinion  of  the  parotid  (1S23');  (iensoul's  incision  irf  the  upper 
j;iw  (lS2li);  Ij>nibert'M  methcMf  of  entenirrhaphy  (1826*);  Maisonneuv^'s  tuir 
I'iilbi'tiT  (IW.")');  8Millot'w  intrmiuction  of  Rs^troHtomy,  which  he  prrftHmnl 
tor  I  111-  first  time  on  November  13, 1S49':  ["ravaz's  hypodermic  syringe  (1851*1; 
mill  Ijallemajit'a  method  of  iiiitoi>lasty  llK.)(i). 

I'lnsler-of-PariN  bandaRes  wen>  introduced  by  Anthonius  Mathineo 
(1805-78),  of  Jlrabant,  in  1852,  and  populariieil  by  J.  H.  P.  van  de  Loo- 

I  Itniea:  Bull.  Soc,  li'anthrop.  de  Puris.  ISOl,  ii,  235-236,  and  Bull.  Sot. 
anal,  ile  I'nris.  18CI,  xxwi.  3:12. 

'  Hi'iknl:  Arrh.  gf^n.  de  niCil,,  Paris.  1824,  Iv.  60-66. 

"Li'mberf:  Reiiert.  Rfn,  ci'anat,  el  phvwiol.  path.,  Pariw.  1826,  ii,  100- 
107.  1  pi. 

*  Mttisonnciive;  foinpl.  n>nd.  Acad.  d.  w,,  Paris,  1845,  xx.  70-72. 
^'^lill..l:  (Jii^.  niCil.  cicStra.'-lx.nrii,  1K49,  ix,  366-.377. 

•  PravHZ:  Coni|it.  nnii.  Acad.  d.  .sc,,  Pari:-,  1853,  xxxvi,  88-W. 
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Amonf;  the  prominent  German  surgeons  of  the  period  were 
Vincenz  von  Kern  (1760-1829),  professor  at  Vienna  (1805-24), 
who  simphfied  wound-dressings  by  using  bandages  moistened  with 
plain  water  (first  proposed  by  Cesare  Magati  in  1616)  as  a  substi- 
tute for  the  salves  and  plasters  then  in  vogue;  Christian  Ludwig 
Mursinna  (1744-1823),  who  was  successively  weaver,  bath-keeper, 
barber's  apprentice,  and  surgeon  general  of  the  Prussian  Array 
(1787-1809);  Conrad  Johann  Martin  Langenbeck  (1776-1851), 
professor  of  anatomy  and  surgery  at  Gottingen  and  surgeon  gen- 
eral of  the  Hannoverian  Army  (1814),  who  devised  the  operation  of 
iridocleisis  for  nrtifirial  pupil  (1817),  and  attained  such  supreme 


Carl  Feniinand  von  Graefe  (1787-1840). 


swiftness  in  operating  that  he  is  said  to  have  amputated  a  shoulder 
while  a  colleague  present  was  taking  a  pinch  of  snuff;  and  Max 
Joseph  von  Chelius  (1794-1876),  whose  "Handbuch  der  Chirur- 
gie"  (1822-23)  was  the  standard  text-book  in  Germany  until  the 
middle  of  the  century,  and  who,  according  to  Baas,  was  "the  only 
professor  in  Heidelberg  who  kept  a  carriage."  The  most  import 
tant  German  surgeons  before  1850  were  DiePfenbach,  the  elder 
von  Graefe,  the  younger  Stromeyer,  Langenbeck,  and  Gustav 
Simon. 

Carl  Ferdinand  von  Graefe  (1787-1840),  of  Warsaw,  was  one 
of  the  surgeons  general  in  the  German  struggle  for  independence 
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(1813-15),  having  previously  been  professor  of  surgeiy  at  the 
University  of  Berlin  in  1810,  resuming  this  position  after  the 
war.  He  was  the  founder  of  modem  plastic  surgery,  devising  the 
operation  for  congenital  cleft^palate  in  1816.'  In  1818  he  intro- 
duced rhinoplasty  (simultaneously  with  Btinger)  and  blepharo- 
plasty  (simultaneously  with  Dzondi).  In  the  same  year,  be  im- 
proved the  technic  of  Cesarean  section  and  excised  the  lower  jav 
for  the  first  time  in  Germany.  He  was  also  the  first  German  sur- 
geon to  ligate  the  innominate  artery  (1822),  his  patient  living 
sixty-eight  days.*    His  "Rhinoplastik"  (1818)  was  the  first  hand- 


Friwiricli  DiefTcnbuch  (1792-I&47). 


ling  of  the  thcino  of  artilicial  nose-making  after  Tt^liacozzi  (1575) 
andCarpiic  (181C). 

Johimn  Friptlrich  DiefiEenbach  (1792-1847),  of  Konigsberg,  also 
fought  (as  !i  rifleman)  in  thr  (Icrnian  war  for  independence.  Hi;^ 
doctor's  dissertation  at  Wiirzburg  (1822),  on  regeneration  anii 
transplantation  of  tissues,  aireii<ly  shows  his  leaning  toward  plastic 
surgery.™    He  was  surgeon  at  the  C'harit(5  (Berlin)  in  1829,  and,  in 

1  von  Criipfc:  Jour.  t.  Chir.  u.  AiiKcnlLcilk.,  Berlin,  1820,  i,  1-54,  2  pi. 

'  Lon.lon  M«l.  imd  Pliw.  ,J(iiir.,  I82:t,  xlix.  47r>. 

'  Dicftcnbach:  Nonnullu  <lc  regcncraiicmi-  I't  transiilantatione,  WQrzburft< 
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1840,  succeeded  von  Graefe  as  professor  at  the  university.  In 
1829,  following  Stromeyer'e  proposal,  he  first  treat«d  strabismus 
by  severing  the  tendons  of  the  eye  muscles  (with  success'). 


s  perhaps 


procedure  of  aub- 


duced  many  untoward  results  in  his  patientsi  but  he  got  wondenul  results  ir 
tenotomy,  skin-gratting,  and  orthopedic  Hurgery,  and  was  a  pioneer  in  trans- 
plantationa  and  experimental  surgery  on  animalB,  which  were  first  essayed  by 
John  Hunter  and  Giuseppe  Baronio  (1804').  He  wrote  on  treatment  of  ure- 
thral strictvire  byinciaion  (1826);  transfusion  of  blood  (1828),  bandaging  (1829), 
DursinE  (1832),  treatment  of  preter- 
naiural  anus  (1834),  and  ui^ethral 
fistula  (1836),  and  a  great  treatise 
on  operative  sui^ery  (1845-48'). 
He  also  made  a  brave  attempt  to 
treat  vesicovaginal  fistula  by  eveiy 
known  method,  and  left  a  classic 
account  of  the  sufferings  entailed 
by  the  condition  (1845). 

Dieffenbach  was  a  genial, 
humane,  attractive  man,  and 
an  admirable  teacher,  uphold- 
ing the  highest  ideals  of  his 
profession.  He  maintained 
that  the  surgeon  should  be  a 
many-sided  Odysseus,  full  of 
native  invention  and  resources 
not  to  be  foimd  in  books.  AH 
great  surgeons,  he  says,  are, 
or  ought  to  be,  clear  thinkers, 
and  therefore  good  writers. 

Geoi^  Friedrich  Louis  Stro- 
meyer  (1804-76),  of  Hanno- 
ver, professor  at  Erlangen, 
Munich,  Freiburg,  and  Kiel, 
and  successively  surgeon  gen- 
eral of  the  Schleswig-Holstein  and  Hannoverian  armies,  was  the 
father  of  modem  militarj-  surgery  in  Germany.  He  greaUy 
extended  the  fields  of  conservative  surgery  of  the  joints  and 
subcutaneous  surgery,  Stromeyer  performed  his  first  subcuta- 
neous section  of  the  tendo  Achillia  in  1831,'  fifteen  years  ait«r 
Delpech  (1816),  but  if  Delpech  was  the  discoverer,  Stromeyer  de- 
veloped the  field.     He  practically  created  the  modem  surgery 

'  Ueber  das  Schielen,  etc.,  Berlin,  1842. 

»  Die  Heilung  des  Stottems  (etc.),  Berlin,  1841. 

'  G.  Baronio:  Degli  innesti  animali,  Milan,  1804. 

'  Dieffenbach;  Die  operative  Chirurgie,  Leipzig,  1845-48. 

•  Stromeyer:  Mag.  f.  d.  ge«.  Heilk.,  Berl.,  1833,  nxix,  1S5-218. 


Georg  Friedrich  Louis  Stromeyer 
(1804-76).  (New  York  Academy  of 
Medicine.) 
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of  the  locomotor  syst<?m  by  applying  subcutaneous  tenotomy  to  all 
deformities  of  the  body  depeudiog  upon  muscular  dcff?cts.  He  is 
one  of  the  founders  of  orthopedics  in  recent  times.  His  methods 
were  introduced  into  England  by  Little,  who  established  the  Roj-al 
Orthopedic  Hospital  in  London  (1837),  and  pubhshed  a  standsH 
treatise  on  deformities  (1853).  Stromeyer's  Maxims  of  War- 
Siu'gery  (1855)  made  an  epoch  in  German  military  medicine.  He 
was  a  poet  and  wrot*  an  attractive  autobiography, 

Bemhard  von  Langenbeck  (1810-87),  the  nephew  of  Conrad, 
succeeded  Dieffenliach  at  Berlin  in  1847,  and  Iwcame  the  a 


Bemhard  von  Langenbeck  (1810-87). 


clinical  surgeon  and  teacher  of  his  day  in  Gennany,  having  trained 
nearly  every  prominent  operator  up  to  the  present  time.  In  1861 
he  started  the  Archiv  fur  klinische  Chintrgie  (known  aa  Langen- 
bpck's  Archiv),  and  founded  the  German  Society  of  Surgerj',  both 
of  which  have  exerted  a  profound  influence  ever  since.  He  has 
21  operations  credited  to  his  name,  of  which  the  most  important  are 
his  methods  of  excising  the  ankle,  knee,  hip,  wrist,  elbow,  shoulder, 
and  lower  jaw,  and  of  plastic  surgery  of  the  hp,  palate,  and  nose. 
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Gustav  SimOD  (1824-76),  of  Darmstadt,  professor  at  Rostock 
(1861)  and  Heidelberg  (1867),  was  a  highly  original  operator  and 
the  author  of  admirable  monc^aphs  on  the  treatment  of  vesico- 
vaginal  fistula  (1854),  the  excision  of  the  spleen  (1857"),  on  plastic 
Burgery  (1868'),  and  the  surgery  of  the  kidneys  (1871-76').  He  was 
the  first  in  Europe  to  excise  the  kidney  (1869*),  but  killed  his 
second  patient  by  sepsis  from  a  digital  exploration  on  the  twenty- 
first  day  after  the  operation.    The  fatal  result  in  Paul  von  Bruns' 


Gustav  Simon  (1824-76). 

case  of  1878  made  an  end  of  nephrectomy  until  antisepsis  was  firmly 
established. 

Albrecht  Theodor  von  Middeldorpf  (1824-68),  of  Breslau, 
performed  the  first  operations  for  gastric  fistula  (1859)  and  eso- 
phageal tumor,  was  a  pioneer  in  the  use  of  the  galvanocautery 
(1854),  and  made  important  contributions  on  fractures  and  dis- 
locations. 

The  greatest  of  Russian  surgeons,  and  one  of  the  greatest 
military  surgeons  of  all  time,  was  Nikolai  Ivanovich  Pirogoff 

>  Simon:  Die  Exstirpation  der  Milz  am  Menschen,  GieseeD,  18S7. 
'  Beitrfige  «ir  ploBtischen  Chirurgie,  Prague,  1868, 

>  Chirurgie  der  Nieren,  Erlangen,  1871-76. 
•  Deutsche  Klinik,  BerL,  1870,  xxii,  137. 
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(1810-81),  who,  like  Far£  and  Hunter,  had  a  remarkable  career  of 
self-development.  Graduating  in  1832,  he  studied  for  two  yean 
at  Berhn  and  G&ttingen,  where  he  was  di^MBted  with  the  small 
attention  paid  to  anatomy.  Langenbeck  was,  in  his  estimation, 
the  only  man  who  was  well  informed  on  the  subject.  Upon  return- 
ing to  Russia,  he  taught  at  Dorpat  for  five  years,  and,  in  1840,  waa 
appointed  professor  of  surgery  at  the  Medico-Chirurgical  Acadony 
at  St.  Petersburg.  In  his  forty-five  years  of  service  here  he  intro- 
duced many  important  reforms,  among  others  the  teaching  of  ap- 
plied topographic  anatomy,  for  the  first  time  in  Russia,  to  which  end 
he  invited  Hyrtl's  pupl, 
Gruber,  from  Vienna.  He 
made  11,000  postmortems, 
among  them  800  of  cholera 
victims  in  1848.  He  saw 
a  great  deal  of  mihtaiy  sur- 
gery, serving  in  the  field 
during  the  campaigns  in 
the  Caucasus  (1847)  and 
the  Crimea  (1854),  and 
also  reported  upon  the 
Franco-Prussian  and  Rua- 
so-Turkish  campaigns.  He 
served  fourteen  months  in 
and  around  Sebastop(J, 
and,  in  trenches  and  tents, 
witnessed  all  the  horrors  of 
pyemia,  hospital  gangrene, 
erysipelas,  and  purulent 
edema.  Here  he  got  him- 
self into  hot  water  with  the 
governmental  authorities 
by  his  sharp  criticism  of  the  bad  management  of  the  campaign,  his 
attempts  at  segregation  and  other  improvements,  and  was  forced 
to  resign  his  professorship.  His  experiences  with  sepsis  led  him 
to  define  war  as  a  "traumatic  epidemic."  Through  the  aid  of  the 
Grand  Duchess  Helena  Pavlovna,  he  introduced  female  nursing 
of  the  woimded  in  the  Crimea,  and,  all  his  life,  he  was  a  warm 
advocate  of  freedom  and  higher  education  for  women.  In  1847  he 
was  already  using  ether  anesthesia  in  his  surgical  practice.'  He 
devoted  his  latter  days  to  advancing  the  cause  of  medical  education 
in  his  native  country,  in  which  he  was  again  subjected  to  bitter 
enmity  and  persecution  at  the  hands  of  the  official  anrf  mihtary 
t  physiologiques  sur  I'^th^ciBation,  St 


Nikolai  Ivanovicb  PirogofF  (1810-81). 
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tchtnovniks.  HrogofT  is,  in  the  esteem  of  cultivated  Russians,  the 
most  important  figure  in  their  medical  history.  He  is  noted  for  his 
method  of  complete  osteoplastic  amputation  of  the  foot  (1854'); 
for  his  great  atlas  of  220  plates  (1851-54'),  in  which  frozen  sections 
were  first  utilized  on  a  grand  scale  in  anatomic  illustration';  and 
for  his  treatise  on  mihtary  surgery  (1864*),  in  which  he  holds  large 
hospitals  responsible  for  the  spread  of  epidemic  diseases  and  recom- 
mends small,  barrack-hke  pavilions,  such  as  were  suf^ested  by  his 
Crimean  experiences.  In  speed,  dexterity,  and  strength  of  hand, 
Pin^off ,  the  operator,  waa  like  those  Slavic  virtuosi  of  music  whose 
execution  is  the  astonishment 
of  our  times.  The  usual  por- 
traits of  the  great  surgeon  in 
his  old  age  represent  a  broad- 
browed,  serious  face  of  vener- 
able aspect,  strongly  resem- 
bling two  other  great  Russians, 
Ghnka  and  Turgenieff.  In  re- 
lation to  his  country,  we  may 
apply  to  him  the  exquisite  trib- 
ute which  Henry  James  paid  to 
the  latter:  "His  large  nature 
was  filled  with  the  love  of  jus- 
tice but  he  was  also  of  the  stuff  | 
of  which  glories  are  made." 

American  surgefy  in  the  | 
pre-Listerian  period  was  distin- 
guished principally  by  a  great  I 
deal  of  bold  operating  on  the 
vascular  and  osseous  systems, 
by  the  foundation  of  modem 
operative  gynecology  at  the 
hands  of  McDowell  and  Sims, 
and  by  the  permanent  introduction  of  suigical  anesthesia.  Its  lead- 
ing representatives  in  this  period  were  Physick,  the  two  Warrens, 
Post,  Mott,  Gibson,  the  two  Smiths,  Willard  Parker,  McDowell, 
and  Sims. 

Philip  Syng  Physick  (1768-1837),  of  Philadelphia,  a  pupil  of 


PhiUp  Syny  Physick  (1768-1837). 
From  an  oii-paintina  by  Thoraaa  Sully. 

(Surgeon  Generol'a  Library.) 


'  Voyenno  Med.  Jour.,  St.  Petersbui?,  1854,  Ixiii,  2.  sect.,  83-100. 

*  Anatome  Uipographica  sectionibuB  per  corpuB  bumnnum  congelatum 
triptice  directione  dactis  illuBtrata,  St.  Petefsburg,  1851-54, 

*  FroMn  sections  in  anatomy  were  first  used  by  Pietcr  de  Riemer  (1760- 
1831)  in  his  "AfbeeidiiiKeii"  (The  Hague,  1818)  and  later  by  E.  Weber  (1836) 
and  Huschke  (1844). 

*  Pirogoff:  Grundzttge  der  allgemeinen  Kriegschirur^e,  Leipzig,  1864. 
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John  Hunter's,  and  sometimes  called  the  Father  of  American  Sur- 
gery, was  an  Eklinburgh  graduate  of  1792,  surgeon  to  the  Penn^l- 
vania  Hospital  in  1794,  and  professor  of  surgery  in  the  Univeisily 
of  Penn^lvania  (180&-18).  He  wrote  nothing  of  consequence- 
all  his  teaching  was  preserved  in  the  treatise  on  surgery  of  his 
nephew,  John  Syng  Dorsey  (1813). 

He  is  now  remembered  principaUy  bv  certain  proceduicfl  of  impcnluMe  n 
their  day,  such  as  the  introduction  o{  aoaorbable  kid  and  buckskin  liplura 
(I816I),  the  use  of  the  setJin  in  ununited  fracture  (1822*),  an  t^wration  f<t 
artificial  anus  (1826*),  the  advocation  of  rest  in  hip-joint  disease  (1S30*),  ud 
the  invention  of  the  toneillotome  (1828*).  His  modification  of  Dcauilt'g 
spUnt  for  fracture  of  tJie  femur  ia  still  in  use.  He  seems  to  have  been  the  firil 
to  describe  diverticula  of  the  rectum  (1836*),  and  he  was  the  finrt  American  to 
wash  out  the  stomach  witfa  a  syringe  and  tube  in  a  case  of  poisoning  (1802^. 

John  Wairen  (1753-1815),  of  Roxbury,  Massachusetts,  ren- 
dered distinguished  army  service  in  the  Revolution  and  was  founder 
and  the  first  professor  of  anatomy  and  surgery  of  the  Harvard 
Medical  School  (1783).  He  was  seventh  president  of  the  Massa- 
chusetts Medical  Society,  an  office  which  he  held  until  his  desth 
(1804-15),  He  amputated  at  the  shoulder-joint  in  1781,»  and  ex- 
cised the  parotid  gland  in  1804.*  His  son,  John  Collins  Wanes 
(1778-1856),  of  Boston,  was  a  pupil  of  Astley  Cooper  and  Dupuy- 
tren,  and  succeeded  to  his  father's  professorship  in  1815.  He  waa 
a  pioneer  in  the  excision  of  bones  and  joints,  such  as  the  hyoid 
(1804)  and  the  elbow  (1834),  introduced  the  operation  of  staphy- 
lorrhaphy for  fissure  of  the  soft  palate  in  1828,'*  and  was  the  first 
in  this  country  to  operate  for  strangulated  hernia.  He  was  tbe 
founder  of  the  Massachusetts  General  Hospital  (1811)  and  of  tk 
Warren  Museum,  and  he  practically  introduced  ether  anesthesia 
in  surgery  (1847).  His  principal  work  is  his  Surgical  Obsenxf 
(ions  on  Tumors  (1837). 

Nathan  Smith  (1762-1829),  of  Rehoboth,  Massachusetts,  a 
medical  graduate  of  Harvard  (1790),  studied  also  in  the  Scotch 
and  English  schools,  commenced  practice  at  Cornish,  N.  H.,  and 

'  Physick:  Eclect.  Repertory,  Phila.,  1816,  vi,  389. 
'  Phila.  Jour.  Med.  and  Phys.  Sc.,  1822,  v,  116-118. 
'Ibid.,  1826,  xiii,  199-202. 

*  Am.  Jour.  Med.  8c,,  Phila.,  1830,  vu.  299-308,  1  pi. 
*!kvt.,  1828,  ii,  116. 

*  Am,  Cycl,  Pract.  Med.  and  Surg.,  Phila.,  1836,  ii,  123-136. 

'EcIcct.  Repertory,  Phila..  1812-13,  iii,  111;  381.  Matthews:  M-C^ 
Recorder,  Phila.,  1826,  i\.  825-827.  Physick  acknowleduM  the  priority  <= 
Monro  atcundut  in  the  invention  of  a  similar  instrument  (1767). 

*  Warren:  Boston  Med.  and  Surg.  Jour.,  1839,  xx,  210. 

*  In  J,  C,  Warren:  Surgicai  observations  on  tumors,  Boston,  1837,  p.  2S^ 
">  Am.  Jour.  Mod.  Pc.,  Phila..  1828,  iii,  1-3,  1  pi. 
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in  1798  became  a  professor  in  Dartmouth  College,  filling,  as  O.  W. 
Holmes  said,  not  a  chair,  but  "a  whole  settee  of  professorships," 
viz.,  anatomy,  surgery,  chemistry',  and  practice. 

For  fourteen  years  Smith  labored  at  building  up  the  Dartmouth  school, 
when,  in  1821,  be  was  asked  to  establish  a  medical  department  at  Yale,  with 
the  same  multifarious  duties.  This  accomplished,  in  the  face  of  many  ob- 
stacles, he  did  a  similar  good  turn  for  Bowdom  College  (1820)  and  later  for  the 
University  of  Vermont.  He  was  more  the  great  organizer  and  teacher  than  a 
writer  on  medicine,  but  his  essay  on  typhus  fever  (1824)  and  his  observations 
on  necrosis  (1827)  are  still  memorable.  An  able  and  successful  operator, 
particularly  in  hthotomy,  he  performed  the  second  ovariotomy  in  the  United 
States  (July  25,  1821),  amputated  at  the  knee-joint  (1825),  and  did  the  first 
staphylorrhaphy. 

The  pioneer  sui^^n  of  the  middle  West  was  Daniel  Brainerd 
(1812-66),  of  New  York,  a  graduate  of  Jefferaon  Medical  College 
(1812-66),  who  settled  in  Chicago  in  1835,  secured  a  charter  for 
Rush  Medical  College  (1837),  which,  after  some  Parisian  study,  he 
organized  in  1843,  occupying  the  chair  of  surgery  until  his  death. 
He  invented  the  bone-drill,  and  made  several  good  contributions 
to  surgery,  notably  a  prize  essay  of  1854  on  a  new  method  of  treat- 
ing fractures  and  deformities. 

Wright  Post  (1766-1822),  of  Loi^  Island,  N.  Y.,  was  the  first 
in  America  to  ligate  the  femoral  artery  successfully  (for  popliteal 
aneurysm)  according  to  John  Hunter's  method  (1796'),  and  the 
second  to  ligate  the  external  iliac  successfully  (1814'),  having  been 
preceded  by  Dorsey  in  1811.*  Post  was  also  the  first  sui^eon  to 
tie  the  primitive  carotid  in  ita  continuity  with  success  (1813'), 
an  operation  which  he  successfully  repeated  in  1816,'  and  the  sub- 
clavian artery  was  first  successfully  ligated  outside  the  scaleni  by 
him  in  1817.' 

Valentine  Mott  (1785-1865),  of  Long  Island,  waa  a  pupil  of 
Astley  Cooper,  and,  hke  him,  a  great  pioneer  in  vascular  surgery. 
The  innominate  artery  was  ligated  for  the  first  time  in  the  history 
of  surgery  by  Mott  in  1818.'  the  firat  successful  operation  being 
that  of  Smyth,  of  New  Orleans,  in  1864. 


'  Post:  Am.  Med.  and  Phil.  Register,  N.  Y.,  1814,  iv,  452. 
•Post:   Ibid.,  1813-14,  iv,  443-453.    Also  in:  Med.  Repository,  N.  Y., 
1815,  n.  B.,  ii,  196-199, 

•  Dorsey:  Eclect.  Repertory,  Phila.,  1811,  ii,  111-115. 

'  Poet:  Am.  Med.  and  Phil.  Regjster,  N.  Y.,  1814,  iv,  366-377 
'  Post:  Med.  Repository,  N.  Y.,  1817,  n.  a.,  iii,  412. 

•  Post:  Tr.  Pbys.  Med.  Soc.,  N.  Y.,  1817,  i,  387-394. 

'  Mott:  Med.  and  Surg.  Register,  N.  Y.,  1818,  i,  &-54. 

•  Phila.  Jour.  Med.  and  Phys.  Sc.,  1S27,  xiv,  176-181. 
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euryam  (1829'),  the  carotid  for  anastomosing  unmiyBm  in  a  thrw^nonthi' 
infant  (1829*),  the  f^emal  ili&c  for  femoral  Bneur}rsiii  (1831),  the  righl 
eubcUvittn  within  the  scaleni  (1833'),  both  carotids  simultaniwu^y  (IS31'1, 
and  the  right  internal  iliac  (1837').  Besides  the  innominate  artery,  ayi 
BillingB,  Mott  ''tied  the  subclavisJi  8  times,  the  primitive  carotid  51  tilpe*,  Ibr 
carotid  twice,  the  common  iliac  once,  the  exteroal  iliac  6  times,  the  inlenal 
iliac  twice,  the  femoral  57  times,  and  the  popliteal  10  limes" — in  ail,  138 
ligations  of  the  great  \evM>ls  for  aneun-^m  Mott  was  alMi  n  bold  and  BVe- 
cesHful  operator  on  (In   l"prii--   iml  jmrit-.      ll.   i  \i  [-.■■I  flu    riiiht  ^iiJe  of  tit 


,v,fully  amput*'*^ 


'  Am.  Joiir.  Med.  Sc,  Phila..  1829,  v,  297;  1830,  v 

'  Ibid.,  1829.  V,  255;  1830,  vii,  271. 

*lbid..  1831,  vii),  393-397. 

<Ibid..  1833.  xii,  354. 

'Ibid.,  1837,  XX,  13-15. 

'  New  York  Mwi,  and  Phyn.  Jour.,  1822,  i, 

'  Phila,  Jour.  Med.  and  Phya.  Sc„  1827.  xiv.  101-104. 

■Mott:  Am.  Jotir.  Med.  Sc..  Phila.,  1828,  iu.  100-108. 
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and  removed  a  large  fibrous  growth  from  the  nostril  by  dividing  the  nasal  and 
maxillary  bonea  (1841'). 

In  connectioii  with  the  work  of  Poat  and  Mott,  it  ia  proper  ta  mention 
here  some  other  early  ligations  of  arteries  by  American  Burgeons  in  the  same 
field.  The  primitive  carotid  artery  was  sueceBsfully  ligated  for  primary  hemor- 
rhage by  Mason  Fitch  Cogswell  (1761-1830),  of  Connecticut,  in  1803,'  and,  f« 
secondly  hemorrhage  by  Amos  Twitchell  (1781-1850),  of  New  Hampshire, 
in  1807,*  eight  months  prior  to  Sir  Astley  Cooper's  case.  Both  primitive 
carotids  were  first  successfully  tied  in  continuity,  within  a  month's  interval, 
by  James  Macgill,  of  Maryland,  in  1823,*  lo  be  followed  by  Reuben  D.  Mussey 
in  1827  and  Mott  in  1833.  The  primitive  and  internal  carotids  were  finit 
simultaneously  tied  by  Gurdon  Buck  (1807-77),  of  New  York  City^  in  1848'; 
and  John  Murray  Carnodum  (1817-87),  of  Savsjmah,  Georgia,  ligated  the 
carotid  on  both  sides  for  elephantiasis  in  1867.'  Camochan  was  also  the  first 
to  excise  the  superior  maxillary  nerve  (including  Meckel's  ganglion)  for  facial 
neuralgia  (1858').  John  Kearny  Rodgers  (1793-1851),  of  New  York  City,  a 
pupil  of  Wright  Poet,  was  the  first  lo  tie  the  left  subclavian  artery  within  the 
scaleni  for  aneurysm  (1845'),  but  with  fatal  result,  the  first  successful  case 
being  that  of  ProfesBor  W.  8.  Halsted,  of  Johns  Hopkins,  in  1892.'  William 
Gibson  (1788-1868),  of  Baltimore,  Maryland,  was  the  first  American  sureeon 
to  tie  the  common  iliac  artery  (1812").  In  the  preceding  year,  John  ^Tig 
Dorsey  (1783-1818)  had  successfully  tied  the  external  ihac,"  to  be  followed  by 
Post  (1814),  Horatio  Gates  Jameson  (1821"),  and  Edward  Peace  (1841"). 
The  internal  iliac  was  successfully  tied  by  S.  Pomeroy  White  in  1827";  the 
femoral,  by  Henry  M.  Onderdonk  (1813");  David  L.  Robers  (1824),  and 
Camochan  (1851);  the  gluteal  artery,  by  John  B.  Davidge^  of  Baltimore,  and 
George  McClellsn,  of  Philadelphia;  the  aorta,  for  the  first  time  after  Sir  Astley 
Cooper,  by  Hunter  McGuire  in  1868."  In  addition,  Gurdon  Buck  (1807-77), 


Franci8town,N.Y,,ligated  the  Mt  subclavian  inside  the  scalenus,  together  with 
the  common  carotid  and  vertebral  arteries,  tor  subclavian  aneurysm  in  1864,'* 
the  patient  dying  on  the  forty-second  day;  and  Andrew  Woods  Smyth  (1833- 
),  of  New  Orleans,  first  successfully  ligated  the  innominate  artery,  to- 
gether with  the  common  carotid,  and  subsequently  the  right  vertebral,  for 


>  Mott:  Am.  Jour.  Med.  Sc.,  Phila.,  1842,  n.  s.,  iii,  257;  1843.  v, 
'Cogswell:  New  EngL  Jour.  Med.  and  Surg.,  Boat.,  1824, 


*  Macgill:  New  York  Med.  and  I%ys.  Jour.,  1825,  iv,  576. 

'  Buck:  New  York  Med.  Times,  1855-^,  v,  37-42. 

•Camochan:  Am.  Jour.  Med.  Sc.,  Phila.,  1867,  n.  s.,  liv,  10&-115. 

'Camochan:  Ibid.,  1858,  n.  s.,  xxxv,  134-143. 

■  Ro(^;era:  Am.  Jour.  Med.  Sc.,  Phila.,  1S46,  n.  s.,  ix,  541. 

'  Halsted:  Johiu  Hopkins  Hoep.  Bull.,  Bait.,  1892,  iii,  93. 

"  Gibson:  Am.  Med.  Recorder,  Phila.,  1820,  iii,  185-193,  2  pi. 

"  Dorsey:  Eclect.  Repertwry,  Phila.,  1811,  ii,  111-115. 

"Jameson:  Am.  Med.  Recorder,  Phila.,  1822,  v,  118-124. 

"  Peace:  Med.  Exam.,  Phila.,  1842,  n.  s.,  i,  225-228. 

»*  White:  Am.  Jour.  Med.  Sc.,  Phila.,  1827,  i,  304-306. 

»' Onderdonk:  Am.  Med.  and  Phil.  Repsfer,  N.  Y.,  1814,  iv,  176. 

"  McGuire:  Am.  Jour.  Med.  Sc.,  Phila.,  1868,  n.  s.,  Ivi,  415-419. 

"  Buck:  New  York  Med.  Jour.,  1858,  3  s.,  v,  305-311. 

"  Parker:  Am.  Jour.  Med.  Sc.,  Phila.,  1864,  n.  s.,  xlvii,  562. 
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subclavian  aneuryBm  in  1S64,'  exhibitins  hii  patient  alive  in  1809,  the 
being  now  in  the  U.  S.  Army  Medical  Museum. 

Of  early  American  operations  upon  file  bonM  and  joints,  we  may  mentini 
the  first  amputation  of  the  hip-joint  in  the  United  States,  by  Walter  BtMBbm 
(1776-1860),  of  Maryland,  in  1806';  the  successful  exciaion  of  part  ot  the  lower 
jaw,  by  William  Henry  Deadrick  {1773-1858),  of  Wincherter,  Va.,  in  1810^ 
the  first  successful  exciaion  of  the  clavicle,  by  Charles  MiOreary  (1785-1838), 
<^  Kentucky,  in  1813*;  the  excision  of  the  superior  maxilla,  1^  BonHaGiln 
Jameson  (1788-1855),  of  York,  Pa.,  in  1820';  the  succewful  amputaticm  it 
the  elbow-joint,  by  James  Mann,  U.  8.  Army,  m  1821*;  anexdriiMiof  thefiftk 
and  sixth  ribs,  with  a  portion  of  gangrenous  lung,  bv  Milton  Antoi^  (I7B(- 
1839).  of  Geo^^ia  (1821') ;  excimon  of  nearly  the  whole  of  both  upper  jawi,  by 
David  L.  Bc«^,  of  New  York,  in  1824*;  amputation  at  the  knee-KMnt,  bj 
Nathan  Smith  (1762-1829),  of  Massachuaetta,  m  1824*;  oatcotMny  lor  aiar- 
loaia  of  the  hip-joint,  b^  John  Rhea  Barton  (1794-1871),  of  lAneaster,  Fa, 
in  1S26<°;  successful  wiring  of  an  ununited  fracture  of  the  humerus  (1827"), 
by  J.  K.  RodRen  (1793-1851),  of  New  Yoric  aty;  exdfdon  of  the  cooeyi,  kv 
JoBiah  Clark  Nott  (1804-73),  ot  Columbia,  S,  C.,  in  18320:  exdaion  of  tte 
elbow-joint,  by  John  ColUns  Warren  (1778-1856),  of  Maaaachuaetba,  in  18H^ 
the  interBcapular-thoracic  amputation,  by  Dixi  Croaby  (1801-73),  of  New 
Hampshire,  m  1836*';  and^  in  two  stages,  by  Reuben  Dunond  Mussey  (1818- 
82),  of  New  BampBhire,  ax  1831-37";  excision  of  the  olecranoD  prooea^  br 
Gurdon  Buck  (1807-77),  of  New  York  City,  in  1812";  the  fWguBBon  openriin 
for  fissure  of  the  hard  and  soft  palates,  by  Jonathan  Mason  wima  (1811-S7), 
of  Boston,  in  1842"-  S.  D.  Gross's  amputation  at  the  ankle-jcHnt  m  18S1"; 
Bigelow's  excision  of  the  hip-ioint  (1852") ;  exsection  of  the  ulna  (1853",)  tk 
radius  (1854"),  and  the  os  calcia  (1857"),  by  John  Murray  Camochan  (1817- 

■  Smyth:  Am.  Jour.  Med.  Sc.,  Phila.,  1866,  n.  a.,  hi,  280-282.  (Exhibilua 
of  living  patient.)  New  GrleonB  Jour.  Med.,  1869,  xxii,  464-469.  RepMbti 
by  J.  Lewtas,  of  Murdan  Hospital,  Punjab  (Brit.  Med.  Jour.,  Lond.,  18891 
ii,  312). 

'  Braahear:  Tr.  Kentucky  Med.  Soc.,  1852,  Frankfort,  1853,  ii,  265. 

•  Deadrick:  Am.  Med.  Recorder,  Phlla.,  1823,  vi,  516. 

*  McCreary:  Tr.  Kentucky  Med.  Soc.,  1852,  R^kfort,  1863,  u,  276. 
'Jameson:  Am.  Med.<  Recorder,  Phila.,  1821,  iv,  221-230,  1  pi. 

•  Mann:  Med.  Repository,  New  York,  1822,  n.  s.,  vii,  pp.  17-19. 

T  Antony:  Phila.  Jour.  Med.  and  Phys.  Sc.,  1823,  vi,  108-117,  I  pi. 

*  Rc^rs:  New  York  Med.  and  Phys.  Jour.,  1824,  iii,  301-303. 
*Smith:  Am.  Med.  Rev.  and  Jour.,  Phila.,  1825,  ii,  370. 

"Barton:  North  Amer.  Med.  andSurg.  Jour.,  1826,  iii, 279-292;  400,lF»m 

"  Rodgera:    New  York  Med.  and  Phys.  Jour.,  1827,  vi,  521-523. 

"  Nott:  New  Orleans  Med.  Jour.,  1844-45,  i,  68-60. 

"J.  C.  Warren:  In  Hodges's  (J.  M.)  Excision  of  Joints,  Boston,  1S&1 
p.  69. 

"  Crosby:  Med.  Record,  N.  Y.,  1875,  x,  753-755.  (Crosby  was  pr« 
ceded  by  the  English  naval  surgeon,  Ralph  Cuming,  in  1808.) 

»  Mussey:  Am.  Jour.  Med.  Sc.,  Phila.,  1837,  xxi,  390-394. 

"  Buck:  Ibid.,  1843,  n.  s.,  v,  297-301. 

"  J.  M.  Warren:  New  Engl.  Quart.  Jour.  Med.  and  Sui?.,  Boot.,  1842— *3 
i,  538-547. 

"  Gross:  cited  on  p.  457  of  Am.  Jour.  Med.  Sc.,  Phila.,  1876,  n.  a.,  Ixxi. 

"  Bigelow:  Am.  Jour.  Med.  Sc.,  Hiila.,  1852,  xxiv,  90. 

"Camochan:  Am.  Med.  MontUy,  N.  Y.,  1854,  i,  180-188. 

"  Camochan:  Am.  Jour.  Med.  Sc.,  Phila.,  1868,  n.  s.,  xxxv,  363-37D. 

X  Camochan:  Am.  Med.  Gaz.,  N.  Y„  1857,  viii,  321-323. 
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87),  of  Savannah,  Ga.,  and  Sayre's  resection  of  the  hip  for  anlcyloais  (1855'). 
In  1836  Paul  Filzsiininons  Eve  (1806-77),  of  Geonrift,  removed  a  large  fibrous 
polyp  from  the  base  of  the  cranium,*  and,  in  1S50,  William  Detmold  (1808-94) 
opened  the  lateral  sinus  of  the  brain  for  abscess,'  the  report  of  which  operation 
Virchon  treated  with  scornful  skepticism.  Camochan's  three  cases  of  ex- 
cision of  the  fifth  nerve  for  neuralgia  (1858*)  were  foLowed  by  the  ingenious 
and  successful  method  of  Joseph  Pancoast  (1805-82),  of  New  Jersey,  in  1872,* 
who  was  also  the  first  to  perform  a  succeflsful  plastic  operation  for  exstrophy 
of  the  bladder  in  February,  1858.*  This  operation  was  repeated  with  success 
upon  the  female  bladder  by  Daniel  Ayres,  of  Brooklyn,  N.  Y.,  in  November, 
1858.'  Cystotomy  for  inflammation  and  rupture  of  the  bladder  was  firet 
performed  (1846-54')  by  Willard  Parker  (1800-84),  of  Prancistown,  N.  Y., 
who  was  also  the  first,  after  Mancock,  of  London  (1848),  to  operate  for  appen- 
dicitis (1854"),  and  tied  the  subclavian  artery  five  times.  In  hthotomy,  Ben- 
jamin Winslow  Dudley  (1786-1870)  was  especially  successful,  having  per- 
formed this  operation  225  times  with  scarce  a  death.  Next  to  Dudley,  Pby- 
sick  is  said  to  have  cut  for  stone  oftener  than  any  other  American  Burgeon, 
and  his  removal  of  over  a  thousand  calculi  from  Chief  Justice  Marshall  is  a 
famous  early  case.  The  kidney  was  first  excised  (before  Gustav  Simon)  by 
Erastus  Bradley  Wolcott  (1804-80),  of  Benton,  N.  Y.,  in  1861."  John  Stou^ 
Bobbs  (1809-70),  of  Pennsylvania  German  descent,  was  the  first  to  perform 
cholecystotomy  for  gall-stones  (1868"),  in  which  he  was  followed  by  Marion 
Sims  (1878").  Among  the  special  procedures  introduced  by  American  sur- 
geons m  this  period  arc  Nathan  Smith's  method  of  treating  necrosis  of  bones 
with  the  trephine  (1827"),  Jonathan  Knight's  successful  treatment  of  aneurysm 
by  digital  compression  (1847"),  the  method  of  reducing  dislocations  by  manipu- 
lation, without  weights  or  pulleyfl,  introduced  by  Wilfiam  W.  Reid,  of  Roches- 
ter, New  York,  in  his  classic  papers  of  1851-55,"  based  upon  dissections  and 
experiments ;  the  treatment  of  fractures  of  the  femur  by  Nathan  Ryno  Smith's 
anterior  sphnt  (1860**),  and  by  the  weight  and  pulley  apparatus  of  Gurdon 
Buck  (Buck's  extension,  1861"). 

The  Civil  War  in  the  United  States  (1861-65)  brought  forth  the  remark- 
able Medical  and  Surgiail  Hitlory  of  the  War  of  the  Rebdlion  (1870-88), 
by  Joseph  Janvier  Woodward,  Charles  Smart^  George  A,  Otis,  and  David  L. 
Huntington,  a  splendid  collection  of  case  histories  and  pathologic  reports, 
embelli^ed  with  fine  plates,  and,  altogether,  a  work  that  is  unique  in  the  an- 

'  Sayie:  New  York  Jour.  Med.,  1865,  n.  s.,  xiv.  70-82. 

•Eve:  South.  Med.  and  Surg.  Jour.,  Augusta,  1836-37,  i,  78-80. 

'  Detmold:  Am.  Jour.  Med.  8c.,  Phila.,  1850,  xix,  86-05. 

'Camochan:  Am.  Jour.  Med.  8c.,  Phila.,  1868,  n.  s.,  xxxv,  134-143, 

'  Pancoast:  Phila.  Med.  Timea,  1871-72,  ii,  286-287. 

•  Pancoast:  North  Am.  Med.-Chir.  Rev.,  Phila.,  1859,  iii,  p.  710  (brack- 
eted case,  reported  by  S.  D.  Gross). 

'  AyMs:  Am.  Med.  Gaz,,  N.  Y.,  1869,  x,  81-89,  2  pi. 

'  Parker:  New  York  Jour.  Med.,  1851.  n.  s.,  vii,  83-86.  Also,  Tr.  Med. 
Soc.,  N.  Y.,  1867,  345-349. 

'  Parker:  Med.  Rec.,  New  York,  1867,  ii,  25-27. 
"  Wolcott:  Med.  and  Surg.  Reporter,  Phila.,  1861-62,  vii,  126. 
"  Bobbs:  Tr.  Med.  Soc.  Indiana,  1868,  68-73. 
"Sims:  Richmond  and  Louisville  Med.  Jour,,  1878,  xxvi,  1-21. 
"  N.  Smith:  Phila.  Month.  Jour.  Med.,  1827,  i,  11;  66. 
"  Knight:  Boston  Med.  and  Surg.  Jour.,  1848,  xxxviii,  293-296. 
"  Reid:  Buffalo  Med.  Jour.,  1851-52,  vii,  129-143. 

'*  N.  R.  Smith:  Maryland  and  Virginia  Med.  and  Surg.  Jour.,  1860,  xiv, 
1;  177. 

"  Buck:  BuU.  New  York  Acad.  Med.,  1860-62,  i,  181-188. 
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Injuries  of  Xcttcb"  (1864)  bfS. 
William  W.  Keen,  wbo  wen  ita 
ne  Ho^ta]  in  FhUAcMpfaia.   lb 


actinic  an  army  surtEPuns  at  the  Turner's  Lane  Ho^ta]       ^ 

book  wa»  thr  ftrot  full-length  study  of  the  ttsumatic  oeuroaes,  iotfodaOBB  tht 
UMe  of  masNage  in  Ihexe  cases,  and  was  the  otarting'poiDt  at  MiMbeU's  nw- 
(|uent  work  on  ascending  neuritis,  traumatic  neurasthenia,  and  the  p^dic 
phenomena  in  thooe  who  have  undergone  amputation.' 

The  only  successful  amputation  at  the  hip-joint  durini;  tb»  Cm]  Wv 
was  p^onned  in  a  case  of  pmsbot  injury  by  Edward  Stupppn,  of  PhiladitliAia.' 

The  early  history  of  the  iotroductioD  of  ether  anestlieaft  in 
America  has  been  the  subject  of  rabid  controvert,  but  tlie  pfiit- 
cipal  facts  may  be  briefly  stated  as  follows:  Tlie  use  of  the  sopnifie 
draught  of  Dioscorides  and  the  soporific  sponge  of  the  Salernttans 
was  unknown  to  Parf  and  died  out  in  the  seventeenth  oratuiy, 
but  it  was  sometimes  customary  for  eariy  nineteenth  caiturr 
surgeons  to  intoxicate  the  patient  with  alcohol  or  opium  in  cases 
requiring  complete  muscular  relaxation,  such  as  reduction  of  dis- 
locations, ligations  of  large  arteries,  or  operation  for  hernia.  Hyp- 
notism was  also  employed,  and  even  suggestion,  as  where  Dupuy- 
tren  induced  a  convenient  fainting  spell  by  a  brutal  temait  Id 
March,  1842,  Dr.  Crawford  Williamson  Long  (1815-78),  of  Danieb- 
ville,  Ga,,  a  graduate  of  the  University  of  Pennsylvania  (1839), 
having  previously  noted  some  accidental  anesthetic  effects  of  ether, 
removed  a  small  cystic  tumor  from  the  back  of  the  neck  of  a  pa- 
tient under  its  influence,  and  subsequently  used  it  in  other  cases 
(1842—43),  which  have  been  amply  certified  and  vouched  for  by 
resident  physicians  of  his  locality.'  But  Long  published  no  re- 
ports of  his  results,  and,  as  Welch  has  admirably  said,  "we  cannot 
assign  to  him  any  influence  upon  the  historical  development  of  our 
knowledge  of  surgical  anesthesia  or  any  share  in  its  introduction 
to  the  world  at  large."  Long  had  no  one  to  take  up  and  expand 
his  work,  as  Lizars  did  for  McDowell's.  In  1800  Sir  Humpho' 
Davy  (1788-1820),  of  Penzance,  England,  experimented  upon 
himself  with  nitrous  tfxide,  and  stated  that  "it  may  probably  be 
used  with  advantage  in  surgical  operations  in  which  no  great 
effusion  of  blood  takes  place."'  In  1844  Horace  Wells  (1815^8), 
a  dentist  of  Hartford,  Connecticut,  began  to  use  nitrous  oxide  in 
dciitistr>',  commimicating  his  results  to  his  friend  and  former 
partner,  W-illiam  Thomas  Green  Morton  (1819-68),  of  Charlton. 

'  Virchow:  Die  Fortschritte  <ler  Kriogshfilkunde,  Berlin,  1874,  p.  7. 

'  Mitchfll:  Injurirs  to  Nen'(wan<l  thi-ir  Consequences,  Philadelphia,  1872. 

'  t^ufRcon  Geni-ral's  Officp:  Circular  No.  7,  Washington,  1867. 

*  Thp  urijtinal  doi'umenls  in  support  of  Long's  claim  have  been  effectively 
brouehl  (oeeilirr  bv  Dr.  H.  H.  Vounp  in  Bull,  Johns  Hopkins  Hoqi.,  Bait. 
1896-97.  viii,  174-184. 
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Massachusetts;  but  a  fatal  case  caused  Wells  to  withdraw  from 
practice,  and  he  eventually  put  an  end  to  his  life.  Morton  had,  ia 
the  meantime,  been  studying  medicine,  having  for  his  preceptor 
Dr.  Charles  T.  Jackson,  a  chemist  of  ability,  who  pointed  out  to 
him  the  anesthetic  effects  of  chloric  ether,  which  he  proceeded  to 
apply  in  filling  a  tooth  in  July,  1844.  Becoming  interested,  Mor- 
ton pushed  his  inquiries  further  and  subsequently  learned  from 
Jackson  that  sulphuric  ether  is  also  an  anesthetic,  whereupon  he 
applied  it  at  once  in  extracting  a  deeply  rooted  bicuspid  tooth  from 
one  of  his  patients.  Morton  then  visited  Dr.  John  Collins  Warren, 
of  the  Massachusetts  General  Hospital,  and  persuaded  him  to  give 
the  new  anesthetic  a  trial  in  surgical  procedure,  without,  however, 
disclosing  the  name  of  the  drug.  The  operation  took  place  at  the 
hospital  on  October  16,  1846,  the  case  being  a  "congenital  but 
superficial,  vascular  tumor,  just  below  the  jaw,  on  the  left  side  of 
the  neck."  The  tumor  was  dissected  out  by  Warren  in  five  min- 
utes, and,  as  the  patient  came  back  to  consciousness,  he  exclaimed, 
"Gentlemen,  this  is  no  humbug."  The  next  day  a  lai^  fatty 
tumor  of  the  shoulder  was  removed  by  Hayward,  with  Morton  as 
anesthetist,  and  again  with  success.  On  November  18,  1846,  the 
discovery  was  announced  to  the  world  in  a  paper  by  Henry  J. 
Bigelow,  published  in  the  Boston  Medical  and  Sui^cal  Journal.^ 
It  was  largely  due  to  the  high  character  and  repute  of  such  men 
ae  Warren  and  Bigelow  that  ether  anesthesia  was  taken  up  all 
over  the  world  and  became  a  permanent  part  of  operative  surgery, 
for  Morton  tried  to  patent  the  drug  as  "letheon"  (1846*),  squab- 
bling with  Jackson  about  their  respective  legal  rights,  and  not  an- 
nouncing it  as  sulphuric  ether  until  1847.°  In  the  meanwhile, 
Robert  Liston  had  amputated  a  thigh  under  ether  in  December, 
1846;  Syme  took  it  up  in  Edinbui^h  (1847),  and  Pirc^off  wrote  a 
little  manual  on  etherization  (1847),  based  upon  his  Crimean  ex- 
periences. The  terras  "anesthesia"  and  "anesthetic"  were  pro- 
posed by  OUver  Wendell  Holmes.  On  January  19,  1847,  Sir  James 
Young  Simpson  (1811-70),  professor  of  obstetrics  at  Edinbiu^, 
used  ether  in  midwifery  practice  for  the  first  time  in  Great  Britain, 
but  on  November  4,  1847,  he  was  led  to  substitute  chloroform,  the 
discovery  of  Liebig,  Guthrie,  and  Soubeiran,  and  was  so  much  im- 
pressed with  its  advantages  over  ether  in  obstetric  work  that  he 
pubhshed  his  results  a  week  later.^  The  effect  of  these  discoveries 
upon  medicine  and  surgery  was  remarkable  in  many  ways.    First 

■  Baeton  Med.  aod  Surg.  Jour.,  1846-47,  xxxr,  309;  379. 
'T.  W.  Morton:  Circular,  Morton'H  letheon,  Boston,  1846. 
'  Morton ;  Remarks  on  the  proper  mode  of  administering  aulpburic  etber, 
etc.,  BoetoD,  1847. 

*8ir  J.  Y.  Simpsoii:  Account  of  a  new  anesthetic  agent,  Edinburgh,  1S47. 
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of  all,  the  surgeon,  who,  m  pre-anesthetic  days,  had  to  rush  tiirou^ 
an  operation  at  lightning  speed  and  under  great  disadvantftgeB 
occasioned  by  the  struggles  and  distress  of  the  patient,  could  nov 
take  bis  time  and  therefore  perform  many  new  operations  impas- 
sible under  the  old  conditions.'  The  days  of  sleight-of-hand  feats 
were  over,  and  the  prestidigitations  of  a  Cheselden,  a  Langenbeck, 
a  Fergusson,  or  a  PirogofE  gave  place  to  careful,  dehberate  pro- 
cedure. Again,  a  few  whiffs  of  chloroform  enabled  the  lying-in 
woman  to  confront  the  fierce  pangs  of  labor  with  greater  ease  siA 
security,  and  the  obstetrician  was  able  to  work  imder  the  same  ad- 
vantages as  the  surgeon.  Both  surgeon  and  obstetrician  spedil- 
ized  at  need,  as  operative  gynecologists,  while  laboratory  workere 
in  physiology  and  other  branches  of  experimental  medicine  could 
have  no  further  misgivings  about  the  sufferings  of  vivisected  ani- 
mals. In  these  fields  anesthesia  was,  in  the  memorable  phrase 
of  Weir  Mitchell,  the  "Death  of  Pain." 

Operative  gynecology,  which  had  no  special  existence  befwe 
the  beginning  of  the  nineteenth  century,  was  largely  the  creatioo 
of  a  number  of  surgeons  from  the  Southern  States,  and,  as  has  be«i 
suggested,  had  its  origin  in  the  attempt  to  repair  the  errors  and 
omissions  of  backwoods  ohstetrics.  In  the  eighteenth  century, 
we  find  William  Baynham  (1749-1814),  of  Vir^nia,  operated 
twice  with  success  for  extra-uterine  pregnancy  (1790-99'),  and, 
in  the  early  part  of  the  nineteenth,  John  King,  of  Edisto  Island, 
South  Carolina,  performed  a  remarkable  operation  for  abdominal 
pregnancy  in  1816,'  saving  both  mother  and  child  by  cutting 
through  the  walls  of  the  v^na  and  appljnng  the  forceps,  with 
abdominal  pressure  exerted  upon  the  fetus  from  above.  He 
afterward  expanded  his  observations  in  a  thin  voliune  of  176  pages, 
published  at  Norwich,  England,  in  1818,  entitled  "An  Analy^ 
of  the  Subject  of  Extra-ut«rine  Fcetation,  and  of  the  Retroversion 
of  the  Gravid  Uterus,"  the  first  book  on  the  subject.  The  founders 
of  operative  gynecoli^y  were  McDowell  and  Sims. 

Ephraim  McDowell  (1771-1830),  of  Virginia,  was  a  pupil  of 
John  Bell,  of  Edinburgh,  in  1793-94,  and,  throi^h  Bell's  eloquent 


■  "When  I  was  a  boy,  surgeons  operating  upon  the  quick  were  pitted  one 
against  the  other  like  ninnere  on  time.  He  was  the  best  surgeon,  both  for 
patient  and  onlooker,  who  broke  the  three-minutes  record  in  an  amputation 
or  a  lithotomy.  What  place  could  there  be  in  record-breaking  operation* 
for  the  fiddle-faddle  of  antiseptic  precautions?  The  obvious  boon  of  immunity 
from  pain,  precious  as  it  was,  when  we  look  beyond  the  individual, 


than  the  boon  of  time.    With  anesthetics  ended  slapdash  Binary;  t 

gave  time  for  the  theories  of  Pasteur  and  Lister  to  be  adopted  in  practice." 

Sir  Clifford  Allbutt,  Johns  Hopkins  Hosp.  Bull.,  Bait.,  1898,  ix,  p.  281. 

'  Baynham:  New  York  Med.  and  Phil.  Rev.,  1809,  i,  180-170. 

•  King:  Med.  Repository,  N.  Y.,  1817,  n.  b.,  iii,  388-394. 
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teaching,  was  early  impressed  with  the  sad  and  hopeless  fate  of 
women  afflicted  with  ovarian  disease.  In  1795,  he  settled  in  the 
village  of  Danville,  Kentucky,  then  one  of  the  outposts  of  civiliza^ 
tion,  and  soon  became  known  as  a  skilful  and  successful  surgeon, 
especially  in  lithotomy,  which  he  performed  22  times  in  succession 
without  losing  a  case.  In  December,  1809,  he  performed  his  first 
ovariotomy  upon  Mrs.  Crawford,  a  woman  of  forty-seven,  who 
afterward  lived  to  be  seventy-eight.  McDowell  reported  this  case 
with  two  others  in  April,  1817,^  following  these  with  a  report  of 
two  more  cases  in  1819.*  He  performed  the  operation  13  times  in 
his  life,  with  a  record  of  8  recoveries.  Although  he  may  have 
been  preceded  by  Weyer's  swineherd  of  the  sixteenth  century,  and 
by  the  partial  operation  (tap- 
ping of  cyst)  by  Houstoun,  of 
Edinburgh,  in  1701,  yet  one 
swallow  does  not  make  a  sum- 
mer, and  ovariotomy  had  no 
existence  in  surgical  practice 
before  McDowell  produced 
his  results  and  put  it  upon  a 
permanent  basis.  He  had 
sent  a  manuscript  copy  of  his 
first  paper  to  his  old  precep- 
tor, John  Bell,  who  was  then 
ending  his  days  in  Italy  and 
never  saw  it.  It  came,  how- 
ever, into  the  hands  of  Bell's 
pupil,  John  Lizars  (1787- 
1860),  of  Edinburgh,  who 
took  up  McDowell's  work 
with  interest,  publishing  his 
results  in  his  Observaiions  on  Extraction  of  Diseased  Ovaria  (1825), 
the  next  important  contribution  to  the  subject. 

In  the  meantime,  Dr.  Nathan  Smith  had  performed  an  ovariotomy  at 
Norwich,  Vermont,  in  July,  1821,'  in  ignorance  of  McDowell's  work,  which 
was  destined  to  receive  its  greatest  impetus  at  the  hands  of  the  brothers,  John 
L.  and  Washington  L.  Atlee,  of  Pennsylvania,  the  former  of  whom  performed 
the  operation  78  times,  with  64  recoveries  (1843-83),  and  the  latter  387  times 
(184+-78).  Ovariotomy  was  firmly  established  in  English  surgery  through 
the  admirable  labors  of  Charles  Clay  (1801-93),  of  Manchester,  and^  Spencer 
Wells  (1818-07),  of  London.  Benedikt  Stilling  did  an  ovariotomy  by  the 
extraperitoneal  route  in  1837.    The  introduction  of  ovariotomy  in  France  was 


Ephraim  McDoweU  (1771-18 


'  McDoweU:  Eclect.  Repertory  and  Analyt.  Rev.,  Phila.,  1817,  i 

»  McDowdl:  Ibid,,  1819,  ix,  546-553. 

•  Smith:  Am.  Med.  Recorder,  PhiU.,  1822,  v,  124-128. 
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diw  4b  AupHte  Nflftton,  to  JuIm  PCu  (ISaO-IIS),  who,  i 


_  H916),  ' 

September  29, 1863.' 

BttoM  the  time  of  SiiiM,  modi  important  w<A  of  »  wlliiid  cbaaah* 
ma  dooe  in  Eur^  and  America,  notaUr  Qnaadv^  8  ema  ti  tatUm 

for  eaneer  (1813>},  wtaA  was  fdOowed  by  Iba  caaea  of  i.  N.  8ma*at  (UnS 
J.-C.-A.  R&amier  (1829);  Rit«ea'a  caae  of  mutn-ayaotaay  (1821%  IbanA 
opefstion  for  niptuied  perinnnn  (ISU*);  Wiltiam  OunpbcO'a  "Ifcnufr  m 
^rtraruterioe  Oeatatiom"  <1S40);  Btaauo^  invcntioD  of  tlw  ipwr^—  aUi 
<t  btiii  {IM2^,  the  ■muHaneoui  invntiaB  of  tmeial  uterine  aonnd^^  na 
by  Huguiv,  of  Faria,  Kiwiadi,  of  ftacne,  ana  Sir  Jtanea  Youh  Hfanpaw 
(1811-70),  of  Edinburih;  Heatb'a  ahilnminal  aeetion  for  fifaaoda  cSW, 
BeoDett'a  tnatiK  (« /lUfaaiMatum  4|f  Me  [/tanti  (IMS) ;  C.  D.  Hcj^  Aaate 
and  ihar  DueoM*  (1S»);  lilt  on  Omwitut  Ii^ammahan  (18B0);  HAtirt 
dttcriptioD  (rf  pelvk  bemalooele  (1861-62^;  £U1  Moege— th'a  TTrtmr  d 
epicvBtobnnr  (1863^,  and  Daniel  ^lea'a  pkatio  opemtkai  for  niiiMiiatrf 
^mitylt  tlie  female  bbdder  (lSG»r).  l^UM,  Milihallfc  of  ffij,  le- 
ported  the  odebrated  oaae  (rf  Fna  Adameti,  iqwo  irinm  four  Oeaanan  Ma- 
iMniB  bad  beoi  sucoeiHTely  peafofmed,  hia  o<wi 
—  -'  '-  ' -'-1,  John  utmbot 


Cnarean  oection  at  Newtown,  (Mo,  on  AprQ  2S,  18>7. 

(1764-1842),  of  DonaMMHiville,  J     "  --" ' 

times  prior  to  1832,"  with  (hiee 


,  LouiidanB, 
M  suoooaf  lu 


Baltinuife,  perfmned  the  Ceaarean  operatioD  twioe  m __ 

aame  patient  (1835-38>f),  iriio  lii-od  for  fiftiy  yean  after  ber  firat  a»i»m™. 
MyMueoto^  for  fSania  tumon  tS  the  utoua  was  p«faainfld  twise  wiA 
succees  by  Waehingtmi  L.  AUee  in  18U,>'  and  by  Walter  Bni^iain,  of  InwcL 
MasBBChuaett^  in  18Ii3,»  and,  in  tbe  same  year  (1868^,  OitmHq  SUri 
(1804-92),  of  Lowell,  MaaeadiiiBetta,  firat  petCoamad  tUa  opmrt^m.  wHk 
deliberate  intention.  Evgtee  Eoeberii,  tbe  piooeer  <rf  hyiteMMlumj  nd 
morediemmi  of  tumcHB,  exciaed  the  uterus  for  uterine  fibroom  on  Ham  14 
and  April  20, 1863,  exoaod  the  utous  and  adnexa  for  tumor  in  1880,  and  pv- 

>  KoeberK:  U(m.  Acad,  de  m«d.,  Paris,  1882-63,  sxri,  371-473,  6  pL 

>  Oeiandcr:  GOttingen  gelehrte  Ana.,  IWS,  130;  1816, 16. 

•  I^ngenbeck :  N.  Biblioth.  f.  d.  Cbir.,  Hannovs,  1817,  i,  st  S,  5S7. 

•  Ritgen:  Heidelberi.  klin.  Ann.,  1S25,  i,  263-^in. 

•  Roux:  Gaz.  m«d.  de  Paris,  1834,  2.  e.,  ii,  17-22. 

•  lUcamier:  Bull.  Acad,  de  mhA.,  Paris,  1842-43,  viii,  661-088. 
'Simpson:   London  and  Edinb.  Monthly  Jour.  Med.  Se.,  184S,  ffi,  WB\ 

701;1009r  1844,  iv,  208. 

•  NaUton:  Gaz.  d.  hOp.,  Paris,  1861,  3.  s.,  iii,  GTS;  681;  1863;  ir,  M;«^ 

•  Noeggerath:  New  York  Med.  Jour.,  1863,  3.  e.,  iv,  9-24. 
'"  Ayr**:  Am.  Med.  Oaz.,  N.  Y.,  1859,  i.  81-89,  2  pi. 

"  Michaeiis:  Mitth.  a.  d.  Geb.  d.  Med.  (etc.),  Altoona,  1886,  vr,  7.-8.  HfL, 
p.  60. 

"  Richmond:  West.   Jour.  Med.  ft  Pbys.  So.,  Cincin.,  1830,  iii,  4Sft-48ft 

"  Prevost:  Am.  Jour.  Med.  8c..  PhiU.,  1836,  vi,  347.  (See  Hania:  N«w 
Orleans  Med.  ft  Surg.  Jour.,  1878-79,  n.  s.,  vi,  935-937.) 

"Gibson:  Am.  Jour.  Med.  Sc.,  PhOa.,  1836,  xn,  351;  zvii,  364:  \fSK, 
wdi,  13:  1885,  n.  s.,  xc,  422. 

"Atlee:  The  Surgical  Treatment  of  Certain  Pibroua  Tumon  of  the 
Uterus,  New  York,  1853. 

■*  Bumham:  Nelson's  Am.  Lancet.  Plattebuf^,  N.  Y.,  1853,  Tii,  U7. 

n  KimbaU:  Boston  Med.  and  Su^.  Jour.,  1866,  Iii.  249-36B. 
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formed  hia  firet  myomectomy  in  1878,  He  had  many  disputes  with  Jules 
Pfan  as  to  priority  in  the  invention  ajid  use  of  the  hemostatic  forceps.  Before 
the  time  of  Sima  &nd  Koebert^,  operations  upon  the  uterus  had  been  attempt«d 
here  and  there,  but  the  various  procedures  had  fallen  into  disrepute  through 
failure  [exitug  leihalU). 

Prior  to  the  year  1852,  the  stumblmg-block  of  gynecology  was 
the  relief  of  vesico vaginal  fistula.  Many  sui^eons,  from  the  time 
of  Par^  onward,  had  attempted  to  operate  for  this  condition,  with 
DO  better  result  than  to  entail  an  additional  amount  of  sufferii^ 
and  inconveaieace  upon  their  unfortunate  patients. 

Roonhuyze  (1672)  and  Fatio  (1752)  left  admirable  accounts  of  their  oper- 
ative methods,  but  no  reports  of  succe^ul  cases.    Dicffenbach  left  a  classical 

account  of  the  wretched  phght  of  the  women  upon  whom  all  his  wonderful 
resources  were  tried  in  vam  (1845).  Jobert  de  lAmballe  had  written  a  whole 
treatise  upon  female  fistulfe  (1852').  but  his  autoplastic  operation  par  gligee- 
menl  had  only  resulted  in  repeated  failures  and  the  death  of  many  of  hia 
patients.  Six  Bucceeaful  operations  for  the  condition  had  been  reported  in 
America  by  John  Peter  Mettauer  (1787-1875),  of  Virginia'  (1838-47);  others 
by  Geoi^  HajTsard  (1791-1863),  of  Boston,  in  1839';  by  Joseph  Panooaat,  of 
Philadelphia,  m  1847;*  and,  in  France,  by  Maisonneuve  (1848>). 

The  whole  matter  was  changed,  as  Kelly  says,  "almost  with  a 
magic  wand"  by  James  Marion  Sims  {1813-83),  of  South  Carolina. 
A  graduate  of  Jefferson  Medical  College,  Philadelphia  (1835), 
Sims  settled  in  Alabama,  where  he  soon  became  known  as  a  capable 
and  original  surgeon,  operating  successfully  for  abscess  of  the  liver 
in  1835,  and  removing  both  the  upper  and  the  lower  jaw  in  1837. 
In  1845,  he  was  called  to  see  a  country  woman  who  had  sustained 
a  displacement  of  the  uterus  from  a  fall  from  a  horse.  In  making 
a  digital  examination  to  correct  the  displacement,  he  hit  upon  the 
peculiar  lateral  posture  (Sims'  position),  and  was  led  to  the  inven- 
tion of  the  special  curved  speculum,  which  were  to  be  the  par- 
ticular factors  of  his  success  in  operating  for  vesicovaginal  fistula. 
To  the  Sims  position  and  the  Sims  speculum,  which  enabled  the 
operator  to  see  the  condition  "as  no  man  had  ever  seen  it  before," 
be  added  a  special  suture  of  silver  wire,  to  avoid  sepsis,  and  a 
catheter  for  emptying  the  bladder  while  the  fistula  was  heahng. 
With  these  four  coefficients,  Sims  perfected  his  operation  for  re- 
pairing this  almost  irremediable  condition,  and  published  his 

'A.-J.  Jobert  de  Lamballe:  Traits  des  fistulea  v£eico-ut€rinea,  vMoo- 
ut^nvvaginalcfl  (etc.),  Paris,  1852. 

'MetUuer:  Boston  Med.  and  Surg.  Jour,,  1840,  xxii,  154.  Also,  Am. 
Jour.  Med.  Sc.,  Phila.,  1847,  n.  a.,  xiv,  117-121. 

'Haywardr  Am.  Jour.  Med.  Sc,  Phila.,  1839,  xxiv,  283-288. 

•Pancoast:  Med.  Examiner,  Phila.,  1847,  n,  a.,  iii,  272-274;  1851,  vii, 
650-656. 

■  Maiatmneuve:  Clinique  chinngicale,  Paris,  1848,  vii,  660  et  teq. 
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paper  in  1852.'  It  created  a  pntfoand  improawon,  and,  in  18S4* 
was  followed  by  a  monograph  of  GurtaT  SimtHi,  i 
method  of  uniting  the  edges  of  Uw  fistula  by  meaziB  of  c 
mtures.  Sims  removed  to  New  Yoric  in  18fi3,  and.  in  18S5,  oUb- 
liahed  the  State  Hoeintal  fw  Womoi,  which  sotni  became  Ika. 
center  of  the  beet  gynecological  work  of  the  time.  Viaiting  Eknnpe 
in  1861,  Sims  performed  hin  fistula  operation  with  great  idd 
before  N^ton,  Velpeau,  Larrey,  and  other  surgical  leaden,  and 
was  soon  in  request  aU  over  Europe  as  an  operator  in  diseasa  tf 


James  Marion  Sims  (1813-83). 

His  Clinical  Notes  on  Uterine  Surgery  (1866)  was  tnum. 
lated  into  German,  and  Robert  Olshausen  and  August  Martin 
have  borne  testimony  to  the  high  este^n  in  which  Sims  was  bdd 
in  that  country.*  Among  his  other  important  contributicnB  woe 
his  methods  of  amputating  the  cervix  uteri  (1861)*,  his  description 

^  1  Sime:  Am.  Jour.  Med.  Sc.,  Phila.,  1852,  n.  s.,  xxiii,  59-82. 
'Simon:  Veber  die  Heilung  der  Blasen-Schddenfisteln,  Gienen,  1864. 
'  OlshauBcn:  Ueber  Marion  Sima  und  seine  VerdienBtc  um  die  CiamBt, 
Berlin,  1897.    Martin:  Ztachr.  f.  Gf^burteh.  u.  GynSk.,  Stuttort,  1913,  hni, 
946-948.  ^  ^^ 

"  <Sims:  Tr.  Med.  Soc.  Ne*-  York,  Albany,  1861,  367-871. 
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of  the  condition  "vaginismus"  (1861'),  his  operation  of  cholecyst^ 
otomy  (1878),'  and  his  great  paper  on  "The  careful  aseptic  in- 
vasion of  the  peritoneal  cavity  for  the  arrest  of  hemorrhage,  the 
suture  of  intestinal  wounds,  and  the  cleansing  of  the  peritoneal 
cavity,  and  for  all  intraperitoneal  conditions"  (1881').  Sims,  a 
kind-hearted  but  impulsive  man,  was  one  of  the  most  original  and 
gifted  of  American  surgeons.  A  statue,  erected  to  his  memory  in 
1894  by  European  and  American  admirers,  is  in  Bryant  Park, 
New  York  City. 

In  the  Woman's  Hospital  in  New  York,  Sims  was  assisted  by 
Thomas  Addis  Emmet  (1828-1919),  a  native  of  Virginia,  who, 
under  his  training,  became  a  great  master  of  the  plastic  surgery  of 
the  perineum,  the  vagina,  the  cervix  uteri,  and  the  bladder.  Ab 
Kelly  says,  he  "caught  Sims'  idea  at  once,  acquired  his  methods, 
and  improved  upon  them,  and  did  more  than  any  other  surgeon  to 
teach  the  members  of  the  profession  in  this  country  how  to  do 
these  operations." 


_.i  the  aurgical  treatment  of  lacerations  of  the  oervii  uteri  (1869-74'),  L_ 
mono^aph  on  vesicovaginal  and  rectovaginal  fistula  (1868*),  and  his  papers 
on  vaginal  cystotomy  (18720  and  the  plastic  surgery  of  the  perineum  (1882*). 
He  aL^o  wrot«  a  treatise  on  gynecoto^  (1879)  and  an  entertaining  autobic^ 

raphy  (1905). 

Sims'  work  was  further  extended  by  Nathan  Bozeman  (1825- 
1905),  of  Alabama,  who  did  many  successful  operations  on  vesical 
and  fecal  fistulse  in  women,  paying  special  attention  to  the  com- 
plication of  pyelitis,  which  he  treated  by  catheterizing  the  ureter 
through  a  vesicovaginal  opening  (1887-88*). 

In  the  group  of  Southern  gynecologists  may  be  included  Pre- 
vost,  of  Donaldsonville,  Louisiana,  and  Wilham  Gibson,  of  Mary- 
land, both  pioneers  in  Cesarean  section,  and  Josiah  Clark  Nott 
(1804-73),  of  South  Carolina,  who,  in  1844,  described  the  condition 
which  Sir  James  Y.  Simpson,  in  1861,  called  "eoccygodynia."" 

'  Sims:  Tr.  Obst.  Soc.  Lond.,  1861,  iii,  356-367. 
'  Sims:  Richmond  and  Louisville  Med.  Jour.,  1878,  xxvi,  1-21. 
-'Sims:    Brit.  Med.  Jour..  Lond.,  1881,  ii,  925;  971;  1882,  i,  184;  222; 
260;  302. 

'  Emmet:  New  York  Med.  Jour.,  1865,  i,  0)5-219. 

•Am.  J.  Obst.,  New  York,  1868-69,  i,  33^-362;  1874-75,  vii,  442-456. 

•  New  York,  1868. 

'  Am.  Pract.,  Louisville,  1872,  v,  65-92. 

*  Tr.  Am.  Gynec.  Soc.,  1882,  N.  Y.,  1884,  viii,  198-216. 

•Bozeman:  Tr.  Intemat.  Med.  Cong.,  Wash.,  1887,  ii,  514-55S;  and 
Am.  Jour.  Med.  Sc.,  Phila.,  1888,  n.  s.,  xcv,  225;  368. 

"Nott:  New  Orleans  Med.  Jour.,  1844-45,  i,  58-60.  Simpson:  Med. 
Times  and  Gas.,  Lond.,  1861,  i,  317. 
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Nott  was  also  one  of  the  first  to  suggest  the  "moaquito  tbaoef  ii 
reference  to  the  tranamiasbn  of  yeOaw  tent  (1848>),  and  wntet 
Dumber  of  works  on  ethncdogy. . 

Theodore  GailUrd  llioitiaa  (1831-1903),  of  Edisto  Uu^ 
South  Carolina,  like  Marion  Sims,  practised  in  New  Yoric  Ii 
1868,  he  publiahed  a  treatise  on  diaeaseB  of  women,  which  «m 
esteemed  the  best  that  had  yet  appeared,*  and  waa  translated  into 
French,  Gennan,  Italian,  Spanish,  and  Chinese.  In  1870, ' 
revived  Ritgen's  operation  of  gastro-elytrot4xny  as  a  i  ' 
for  Cesarean  section/  and  in  the  same  year  was  Uie  fint  to  per- 
fonn  vaginal  ovariotomy.* 

Robert  Battey  (1828-06) ,  of  Augusta,  Georgia,  a  gnuluate  oC  the 
JefFo'son  Medical  College  of  Philadelplda,  was 'the  first  to  a 
the  operation  of  oSphorectomy,  or  excision  of  the  uterine  a 
dagee,  for  such  non-orarian  conditions  as  painful  i 
and  neuroses.  This  operation  was  first  performed  by  him  on 
August  17,  1872.*  "Batt^'s  operation"  waa  afterward  ^ipfied 
in  the  treatment  of  uterine  myomata  by  E.  H.  Trenholme  (1876^, 
to  other  pelvic  conditions  by  Alfred  Hc$;ar  (1830-1914)  in  Go- 
many,  and  LawBon  Tait  in  En^and,  and  has  more  reoentty  aft- 
quired  a  definite  physiolc^cal  significanoe  in  i 
modem  work  on  the  chemical  correlation  of  ihe  int«iial  a 

The  advancement  of  scientific  medidne  In  tiie  iecond  half  «l 
the  nineteenth  century  waa  chaiacterised  by  the  iutroductioD  of  a 
Holo^cal  or  evolutionary  view  of  moridtology  and  phyaitdogy,  oat 
of  which  came  the  sciences  of  cellular  pathology,  bactrntdogy,  and 
parasitology,  new  modes  of  seeing  disease  and  its  causes,  lAiefa 
had  in  them  the  germ  of  novel  methods  of  treatment  by  means  of 
sera  and  vaccines.  The  discoveries  of  Pastern'  led  immediate 
to  Listerian  or  antiseptic  surgery,  with  its  remarkable  applicationB 
in  such  regions  as  the  abdomen,  the  brain,  the  joints,  the  thorax, 
and  special  sense  organs,  and  its  great  extennon  in  operative  gyne- 
cology. Great  improvements  in  medical  education,  public  hygiene, 
and  military  medicine  followed  upon  these  developments  in  due 
course,  and  were  further  helped  out  by  the  great  increase  in  the 
number  and  quaUty  of  scientific  periodicals  and  throu^  the 
growth  of  rapid  means  of  national  and  international  communk^ 
lion  by  railway,  steamship,  telegraph,  and  cable.     In  this  way, 

'  Nott:  New  Orkans  Med.  Jour.,  1848,  iv,  S63;  601. 

■  Thomas:  A  Practical  Trpatise  on  the  Diseasei  of  Women,  PhiU.,  18BB. 

'ThomaB:  Am.  Jour.  Obet.,  N.  Y.,  1870,  iii,  125-139. 

*  Thomas:  Am.  Jour.  Med.  Sc,  Phila.,  1870,  n.  a.,  lix,  387-3Qa 
'  Battoy:  Atlanta  Med.  and  SurR.  Jour.,  1872-73,  x,  321-339. 

*  Dinputed  by  LawBon  Tait,  who  claimed  prioritj  in  an  kDeged  case  €f 
1872.    See  Trenholme:  Med.  News,  Phila.,  1886,  xlix,  S3D. 
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Specialties  like  ophthalmology,  otology,  laryngology,  orthopedics, 
dentistry,  and  veterinary  medicine  became  Bomething  more  than 
mere  names. 

The  immense  growth  of  general  biology  in  our  time  was  prin- 
cipally due  to  the  evolutionary  theories  of  Charles  Robert  Darwin 
(1809-82),  of  Shrewsbury,  England,  a  Cambridge  graduate,  whose 
bent  toward  natural  history  was  set  by  his  boyhood  interest  in 
botany  and  his  five  years'  cruise  as  naturalist  on  H.M.S.  Bea^e 
(1831-36),  an  experience  which  rendered  him  an  expert  geologist 
and  zocilogist.  Although  an  invalid  for  the  rest  of  his  life,  Darwin 
labored  for  twenty  years  before  publishing  his  great  work  On  the 
Origin  of  Species  by  Means 
of  Natural  Selection  (1869), 
perhaps  the  most  wonderful 
piece  of  synthesis  in  the  his- 
tory of  science.  This  theory 
was  arrived  at  independently 
by  Alfred  Russel  Wallace 
(1822-1913)  in  1858,  al- 
though Darwin's  priority 
dates  back  to  1838.  Both 
Darwin  and  Wallace  owed 
much  to  the  Essay  on  the 
Principle  of  Population  pub- 
Ushed  by  the  Ekiglish  clei^- 
man,  lliomaE  Robert  Mal- 
thus,  in  1798,  Darwin's 
extraordinary  marshaling  of 
facts,  in  evidence  of  the 
survival  of  the  fittest  by 
natural  selection  in  the 
struggle  for  existence,  had 
the  same  far-reaching  in- 
fluence upon  biological  speculation  that  the  discoveries  of  Co- 
pernicus had  upon  astronomy.  It  dispensed  with  the  ancient 
Linnsean  concept  of  the  fixity  of  species,  that  animals  and  plants 
were  originally  created  as  we  find  them  today,  and  the  ghostly 
metaphysical  abstractions  which  were  invoked  to  "explain"  why 
this  should  be.  It  created  the  sciences  of  comparative  physiology 
and  pathology,  by  pointing  to  the  close  structural  and  functional 
relationship  between  human  tissues  and  those  of  animals  and 
plants.  And  though  the  idea  of  evolution  was  known  to  the  Greeks 
and  was  more  or  less  definitely  outlined  by  Bacon,  Buffon,  Erasmus 
Darwin,  Goethe,  Lamarck,  Lyell,  and  Herbert  Spencer,  it  became 
the  salient  fact  of  modem  science  through  Darwin's  work.    The 


Charles  Robert  Darwin  (1809-82). 
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application  of  the  idea  of  continuous  development  in  The  Dt- 
acerU  of  Man  (1871)  made  an  end  of  the  anthropocentric  theory 
that  the  universe  was  created  for  man.    It  b^an  to  be  perceived 
that  there  is  a  rude  and  noble  dignity  in  the  story  of  man's  pdnful 
evolution  from  the  lower  forms  of  life,  even  as  Darwin's  picture  of 
the  struggle  for  existence  illuminated  the  ti^e  causes  of  human  mb- 
ery  as  never  before.    That  there  are  flaws  and  gaps  in  Darwin's 
hypotheses;  that  he  did  not  take  sufficient  account  of  those  spoo- 
taneous  accidental  variations  or  mutations  which,  as  Mendel  and 
De  Vries  have  indicated,  may  also  originate  species;  that  his  theory 
of  sexual  selection  is  not  borne  out  by  the  facts;  that  many  specific 
characters  in  animals  and  plants  are  not  true  survival  values,  is 
all  clear  enough  now.    But  it  should  not  be  forgotten  that  DarwiB 
himself  regarded  natural  selection  "as  the  main,  but  not  the  ex- 
clusive, means  of  modification,"  and  that  a  true  specific  charackf 
is  a  survival  value  only  in  regard  to  its  possessor's  essential  envi- 
roiunent,  and  not  in  respect  of  some  accidental  enemy.    Dannn's 
essay  on  The  Variation  of  Animals  and  Plants  under  DomeslJcS' 
tion  (1868)  is  now  mainly  memorable  for  his  attempt  to  exphuD 
the  mechanism  of  inheritance  by  "pangenesis,"  or  the  transpof' 
tation  of  gemmules  from  all  parts  of  the  organism  to  the  ovum, 
to  insure  their  reproduction,  which  has  found  an  avatar  in  Star- 
ling's theory  of  the  hormones.    The  great  monograph  on  "The 
Expression  of  the  Emotions  in  Man  and  Animals"  (1873)  ranks 
with  the  contemporaneous  work  of  Ducheune  of  Boulogne  (1862), 
and  the  theory  of  evolution  itself  is  the  starting-point  of  com- 
parative psychology.    The  investigations  in  botany  and  geoli^y, 
the  monographs  on  Climbing  Plants  (1875),  Cross  and  Self-Fer- 
tHizaiion  (1876),  Power  of  Movement  in  Plants  (1880),  Formor 
tion  of  Vegetable  Mould  (1881),  Coral  Re^s  (1842),  and  Volcanie 
Islands  (1844),  can  only  be  mentioned.     Much  harm  has  been 
done    to    Darwin's    reputation    ajnong    shallow-minded    people 
through  the  attempt  of  the  half-insane  Nietzsche  and  his  schocd 
to  carry  the  idea  of  "war  down  the  weak"  into  actual  ethics. 
This  contravenes  the  true  intent  of  the  Darwinian  theory,  which 
shows  why  nature  is  pitiless,  but  did  not  say  that  man  should  be. 
Over  against  these  misinterpreters  should  be  set  the  grave,  sdf- 
possessed,  entirely  human  figure  of  Darwin  himself.    Bearing  in 
mind  the  magnificent  sincerity  of  his  work,  his  fame  is  safe  enough 
from  inexpensive  caviling. 

Darwin's  work  was  popularized  and  extended  in  the  philosophic  writing 
of  Herbert  Spencer  (1820-1903),  whose  "Principles  of  Biology'^'  (1866-67), 
"Principles  of  Psychology"  (1871),  and  "Descriptive  Sociology"  (1873-81) 
ikre  all  of  a  hi^h  order  of  merit;  by  Alfred  Rusael  Wallace,  whose  "Geograpb- 
ical  Distribution  of  Animals"  (1876)  is  his  best  work;  and  by  Huxley  and 
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Thomas  Henry  Huxley  (1825-95),  of  Ealing,  England,  was  a 
medical  graduate  of  the  London  University  (1845)  who  became  a 
sui^eon  in  the  Royal  Navy.  As  with  Darwin,  his  interest  in 
biology  was  awakened  by  a  sea  voyage,  a  five  years'  cruise  on 
H.M.S.  Rattlesnake  (1846-50).  Prior  to  this  experience  he  had 
already  discovered  the  layer  of  cells  in  the  root-sheath  of  hair 
which  goes  by  his  name  (1845'),  and  upon  his  return  he  made 
many  important  contributions  to  marine  zoology,  in  recognition 
of  which  he  became  Fellow  and  gold-medallist  of  the  Royal  So- 
ciety (1851-52).  Resigning  from  the  navy,  he  became  lecturer  on 
natural  history  at  the  Royal 
School  of  Mines,  and  intro- 
duced the  idea  of  teaching 
morphology  by  means  of  a 
series  of  typical  animals, 
as  norms  of  their  species, 
which  afterward  became 
the  feature  of  Huxley  and 
Martin's  Elementary  Biol- 
ogy (1875).  He  applied 
evolution  to  paleontology, 
in  his  extended  studies  of 
fossil  fishes,  crocodiles,  and 
other  vertebrata,  and  in  his 
work  on  the  ancestry  of 
the  horse.  His  Croonian 
Lectiu^B  on  the  theory  of 
the  vertebrate  skull  (1858) 
overthrew  Owen's  concept 
of  an  archetype  in  favor  of 

a  morphologic  type,  an  as-  Thomaa  Henry  Hiwley  (1825-05). 

semblage  of  features  com- 
mon to  all  its  class,  as  in  a  composite  photograph.  With  this 
may  be  bracketed  Huxley's  important  lectures  on  the  craniology 
of  birds  (1867).  In  1861'  he  demonstrated  the  inaccuracy  of 
another  contention  of  Owen's,  relating  to  the  supposed  backward 
projection  of  the  cavities  of  the  brain  into  the  posterior  horn  and 
the  hippocampus  minor,  as  a  specific  character  in  man.  The 
essays  on  the  Comparative  Anatomy  of  Man  and  the  Higher  Apes 
(1859-62),  and  On  Evidence  as  to  Man'a  Place  in  Nature  (1863), 
reveal  the  follower  of  Darwin,  of  whose  idea  Huxley  was  indeed 


'  Lond.  Med.  Gaz.,  1S45,  n.  s., : 
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the  ablest  modem  interpreter.  A  master  of  vigorous  En^ish,  he 
wrote  several  volumes  of  essays,  which  are  among  the  most  de- 
lightful of  modem  contributions  to  popular  science;  and  his  text- 
books on  physiology  (1866),  which  passed  through  30  editions,  oa 
vertebrate  and  invertebrate  anatomy  (1871—77),  and  on  ftbya- 
ography  (1877)  are  httle  masterpieces  of  their  kind.  Huxley  de- 
fined himself  as  one  who  cared  more  for  freedom  of  thought  than  for 
the  mere  advancement  of  science,  and  this  is  the  interest  of  his 
personality.  Vigorous  and  resolute  in  form  and  features,  a  stal- 
wart, masculine-minded  man  who  mined  his  health  by  sedentsiy 
labors,  he  was,  in  the  circumstances  of  his  marriage,  as  in  his  cham- 
pionship of  Darwinism  or  has 
Napoleonic  warfare  on  tbeo- 
Ic^ans,  a  romantic,  like  Vesa- 
lius.  No  man  ever  fou^ 
more  bravely  and  openly  for 
tmth  and  honesty,  for  the 
right  of  people  to  think  and 
express  their  own  thou^te. 
No  man  ever  admitted  his  own 
errors  more  readily  or  was 
more  generous  to  a  fallen  ad- 
versary. His  conviction  that 
"there  is  no  alleviation  for  tbe 
sufferings  of  mankind  except 
veracity  of  thought  and  action 
and  the  resolute  facing  of  tbe 
world  as  it  is,  when  the  gar- 
ment of  make-believe  by  which 
pious  hands  have  hidden  its 
EmHt  Ilacckcl  (1834-1919).  uglier  features  is  stripped  off," 

is  the  final  justification  of  Dar- 
winism and  sounds  the  keynote  of  the  social  medicine  of  the 
future. 

Ernst  Haeckel  (18;i4-1919),  of  Jena,  a  great  morphologist,  car- 
ried Darwinism  into  Germaii.y,  whorp  the  opposition  of  Virchow 
created  the  necessity  for  such  a  defender.'  Haeckel's  greatest 
work  is  his  (Irnrrcllc  Morphnlogic  (1866),  in  which  organisms  and 
the  forms  of  organic  stnitturos  are  considered  and  classified  in 
relation  to  serial  homolop',  heredity,  and  evolution.  In  1868,  ap- 
jjcared  his  "Xatural  History  of  Creation";  in  1874,  the  Anihro- 
IHiijcnic,  a  great  treatise  on  human  embr>'ologj':  and,  in  1884,  his 

I  I(  is  s;ii(l  tlial  Krit7  Miillcr  nas  \hc  first  ficrman  to  support  tlw  Daz- 
wiiii;in  thwn-  r'Fiir  Dnnvin,"  l,Sii4).  Haeckd  the  second  (1866),  and  Wits^ 
inann  !!»■  tl.ini  (1S(W). 
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monograph  od  the  Gastreea  Theory,  which  r^ards  the  two-layered 
gastnila  as  the  ancestral  form  of  all  multicellular  animals.  These 
were  all  contributions  of  the  most  effective  kind,  the  result  of  years 
of  patient  investigation.  Haeekel's  popular  writings  include  his 
delightful  letters  of  East  Indian  travel  and  such  uncritical  works  as 
The  Riddle  of  the  Universe.  In  the  latter,  he  combines  an  iron- 
clad materialism,  like  that  of  the  French  EncyclopEedists,  with  the 
notion  that  aggregations  of  molecules  have  souls  (Phstidul-Seelen), 
which  was  ridiculed  by  Virchow.  In  his  lifetime  Haeckel,  the 
sage  of  Jena,  was  highly  revered  among  scientific  men,  and  looked 
up  to  as  one  of  the  greatest  of  fighters  for  freedom  in  thought 
and  teaching.  His  Phyletic  Museum  at  Jena  is  said  to  be  the  most 
wonderful  collection  of  serial  illustrations  of  evolution  and  de- 
velopment in  the  world. 

The  problem  of  heredity  was  attacked  in  four  different  ways  by 
Mendel,  Hcring,  Gallon,  and  Weismann. 

Gregor  Hendel  (1822-S4),  abbot  of  the  Au|^tiniBn  monastery  at  Brunn, 
Austria,  discovered  the  mathematical  law  ^vemiDK  the  dominaot  and  recexisive 
characters  in  hybrids  {1S6&-67),  the  application  of  which  belongs  to  the  twen- 
tieth century. 

Ewald  Hcring  (1834-1918),  a  Saxon  professor,  is  the  author  of  the  psycho- 
physical theory  (1870)  that  facultative  memory,  the  automatic  power  of  pro- 
toplasm to  do  what  it  has  done  before,  is  the  matinctive  property  of  all  living 
matter.  The  transmiaaion  and  reproduction  of  parental  characters  are  sup- 
posed to  be  the  result  of  the  or^janism's  unconscious  memory  of  the  past,  the 
mechanism  being,  in  Herinn's  view,  the  persistence  of  wave  motions  of  mole- 
cules. This  idea  was  also  advanced  by  Haeckel  (Perigenesis  of  Plastidules) 
and  by  Samuel  Butler  (1835-1902),  of  Langar.  England,  who  translate  Het^ 
ing's  essay  and  applied  the  doctrine  in  his  polemics  against  Darwinism. 

Sir  Francis  Gaiton  (1822-1911),  a  cousin  of  Darwin's,  beean  to  investigate 
heredity  experimentally  in  1871.  His  obeervation-H  upon  the  inheritance  of  . 
transfused  blood  in  rabbits,  of  tricolored  spots  on  the  coat  of  Bassett  hounds, 
of  stature  and  other  characters  in  human  families,  led  him  to  reject  the  La- 
marckian  theory  of  the  inheritance  of  acquired  characters  as  well  as  the  Dar- 
winian Pangenesis.  In  his  book  on  natural  Inheritance  (1889),  he  pro- 
ceeds, by  Blatiatical  induction,  to  the  Law  of  Filial  Regression,  which  asserts 
that  the  offspring  of  parents  unusual  in  height,  talent,  etc.,  reftress  to  the  aver- 
age of  the  stock;  also  to  the  Law  of  Ancestral  Inheritance,  in  virtue  of  which 
each  parent  contributes  one-fourth  [(H)*]  of  the  total  inheritance,  each  of  the 
four  grandparents  one-sixteenth  |(H)'l,  each  of  the  eight  great-grandparents 
j|,  =  (H)'i  while,  in  general,  the  ancestors  in  n  degrees  removed  contribute 
lyi)'°  each.  The  latter  theorem  has  been  confirmed,  with  slight  mathematical 
changes,  by  the  biometric  methods  of  Karl  Pearson.  Galton's  work  on  Fin- 
ger-prints (1892)  is  the  first  contribution  of  importance  after  Purkinie.  He 
mtroduced  the  doctrine  of  eugenics  (a  t^rm  of  his  coinage),  founded  the 
Eugenics  Laboratory  in  London  (1904),  and,  with  Pearson  and  Weldon, 
founded  Biometrika  (1901),  a  journal  for  the  study  of  biologic  problems  by 
advanced  statistical  methods. 

An  important  extension  of  evolutionary  theory  is  the  idea  of  the  unbroken 
continuity  or  immortality  of  the  germ-plasm,  which  was  elaborated  by  August 
WeiamMin  (1834-1914),  of  Frankfort  on  the  Main,  between  1893  and  1904. 
The  general  idea  of  continuity  of  growth  and  development  by  direct  cell-line- 
age was  already  inherent  in  Virchow's  cell-theory.  Owen,  in  his  paper  on 
Parthenogenesis  (1849),  distinguished  between  cells  forming  the  body  and 
germ-cells.    Haeckel  emphasized  the  idea  of  continuous  descent  all  through 
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le  capacitv  of  the  latter  [or  tranmit^ 


a  the  continuity  of  descent  in  unicellular  oTganisms,  and,  in  tndug 
the  KraduHl  evolution  of  multicellular  ot-ganiBms  from  tbeee,  pcnnUd  oat  that 
the  complex  organism,  made  up  of  body-cells,  is  only  the  vehicle  of  the  gsm- 
cells.  The  germ-plasm,  a  complex  structure  contained  in  the  nudei  of  that 
reproductive  cells,  is  the  parent  of  the  germ-cells  of  the  succeeding  geaentiat, 
securin)^  a  relative  immortality  for  the  epecies,  althouf^  individu^  die  mU. 
The  union  of  the  two  germs  or  "amphimixia"  is  the  prmcip&l  agent  in  eroln- 
tion.  Weismann  maintained  that  variation  is  produced  by  sexual  aelectioii. 
and  latterly  by  a  nutritional  selection  among  the  components  of  the  prm- 

Elasm  (germinal  selection).  He  held  that  the  germ-plasm  in  the  ser-odb  is  lo 
e  found  in  the  chroinoaomee  (idants)  and  predictea  the  "reductimi  divinn" 
(by  one-half^  in  the  matm^tion  of  the  sex-cells  luid  the  "equation  diviBooT 
or  equal  division  of  the  chromosomes.  His  assumption  that  the  deteminiali 
in  the  chromoeomes  are  arranged  in  a  linear  series  has  been  confirmed  by  T.  H, 
Morgan.  Another  feature  oT  Weismann's  theory  is  his  experimental  pnjol 
that  acquired  characteis  are  not  directly  transmitted.  This  apparent  ova-- 
throw  ol  the  Lamarckian  theory  has  caused  much  controveray,  but  the  balum 
of  experimental  evidence  seems  in  favor  of  Weiamann.  If  true,  the  Wm- 
mann  theory  is  of  far-reaching  social  significance,  since  it  seems  probable  tlut 
moral  qualities  cannot  be  transmitted  to  children,  but  have  to  be  actjuired,  is 
each  case,  by  intensive  early  training. 

Another  outgrowth  of  biologic  and  evolutionary  thinking  tras  the  nme- 
teenth-century  science  of  anthropology.  With  nothmg  to  start  nith  but  the 
meagre  data  in  Hippocrates,  Herodotus,  Tacitus  (Gennania)  and  the  eari; 
travellerB,  it  was  built  up  by  the  labois  of  such  men  as  Darwin,  Hujdey. 
Lyell,  Spencer,  Prichard,  and  Tylor  in  England;  in  France,  by  Broca,  who 
invented  some  27  craniometric  and  cranioscopic  instruments;  in  Gffmaoy, 
by  Virchow,  who  was  an  expert  in  craniology,  and  took  the  whole  field  of 
anthropology  for  his  province;  in  Italy,  by  Cesare  Lombroso,  who  developed 
the  study  of  the  criminal  and  the  morbid  side  of  the  man  of  genius.  Anuto- 
pological  societies  were  founded  in  Paris  (by  Broca)  in  1S59,  in  London  in 
1863,  in  Madrid  in  1865,  in  Berlin  in  1868,  in  Vienna  in  1870,  in  Italy  in  1871, 
and  in  Washington,  D.  C,  in  1879.  Physical  anthropoloBy  was  developed 
through  the  craniological  investigations  of  Broca  and  Virchow,  the  treatises 
of  Paul  Topinard,  Quatrefages'  studies  of  fossil  and  savage  men  (1861)  and 
pygmies  (1887),  Virchow's  statistics  on  the  physical  anthropology  of  the  Ckr- 
mans  (1876),  the  books  on  genius  and  insanity  (1864)  and  criminal  man 
(L'vomo  delinqiiente,  1876)  and  criminal  anthropology  by  Cesaie  Lombroso 
(1836-1909),  Adolf  Bastian's  theory  of  "elemental  ideas']  (1881),  the  P  ■ "  " 

, ^_.  itifylng  criminals  by  sele«ted 

measurements  (BerttHonope,  1886),  and  Francis  Gallon's  simpler  mode  of 
identification  by  finger-pnnts  (1892),  which  superseded  Bertillonage  in  Eng- 
land in  1900.  Ethnological  societies  had  been  founded  in  Paris  (1839),  New 
York  (1842),  and  London  (1844),  and  the  principal  monuments  of  the  science 
are  the  monographs  of  Prichard  (1813),  Pickering  (1848),  Knox  (1860), 
Latham  (1850-59),  Nott  and  Gliddon  (1857),  Waiti  (1859-72),  Herbert 
Spencer  (1873-81),  Friedrich  MUUer  (1873),  Peschel  (1873),  Ratiel  (1886-88), 
Haddon  (1894-1909),  Achelis  (1896),  and  RiplCT  (1900).  In  the  field  of  etimic 
craniology,  we  may  mention  Morton's  albums  of  American  and  Egyptian  skulls 
(1839-44)^  the  Crania  elhnica  of  de  Quatrefages  and  Hamy  (1872-82),  HOti- 
meyer  and  His  on  Swiss  skulls  (1864),  the  albums  of  P'innish  and  Swedish 
skulls  (1878-1900)  by  Gustaf  Magnus  Retaus  (1842-1919)  and  Virchow's 
"Crania  ethnica  Americana"  (1892).  The  subject  was  carried  into  a  aingubr 
excess  of  detail  in  Sergi's  polysyllabic  subdivisions  of  racial  types  of  skuUs, 
and  in  Aurel  von  Torek's  Syelematic  Craniomelry  (1890),  with  its  6000  pro- 
posed measurements  of  a  single  skull.  Medical  anthropology,  yet  in  its  in- 
fancy, bi^  for  its  basic  data  such  finds  as  Dupuytren's  radius  curvus,  Hutcb- 
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inson's  t««th,  Manouvrier's  sincipital-T,  the  aabre-shaped  tibia,  the  graphic 
representation  of  diaeaee  and  deformity  in  art,  and  such  interesting  recent 
developments  as  the  studies  of  Sir  Irfarc  Annand  Ruffer  (1859-1917)  on 
paleopathology  (1909-14),  the  investigation  of  the  clinical  significance  of  the 
scaphoid  scapula  by  William  W.  Graves  (191l>-20),  the  study  of  disease  in 
autochthons,  of  ethnic  incidence  and  racial  equation  in  disease;  and  the 
apphcation  of  the  Binet^imon  teats  to  determine  the  mental  age  of  children, 
adults  and  soldiers  (R.  M.  Yerkes,  1917-18).  Military  anthropometry  on  a 
lai^  scale  is  exemplified  in  such  measurements  as  those  conducted  by  J.  H. 
Baxter  and  Robert  Fletcher  on  U.  S.  troop  in  the  Civil  War  (1875),  by 
RodolTo  Livi  on  the  Italian  army  (1896)  and  by  Albert  G.  Love  and  Charles 

B.  Davenport  on  our  drafted  troops  in  the  European  War  (1919-20).  Ethnic 
psychology  was  developed  by  Andrew  Lang  (1884-1901),  Adolf  Bastian  (188ft- 
90),  Alfred  Fouill^  (1903),  Wiihelm  Wundt  (1904),  and  in  such  monographfl 
as  those  of  the  Torres  Straits  Expedition  (1898).  Other  phases  of  compara- 
tive ethnology  are  the  studies  of  PitURivers  on  technology  (1860-75),  Sir 
Henry  Maine  on  Ancient  Law  (1861),  J.  J.  Bachofen  o&  the  Matriarchate 
iDaa  MuUerrechi,  1861),  F.  MacLennan  on  Primitive  Marriage  (1866),  Sir 
Edward  Burnett  Tylor  (1832-1917)  on  Primitive  Cutoure^l87I),  L.  H.  Morgan 
OD  Systems  of  Contanauinity  (1871),  Herbert  Spencer  on  Dacriptive  Sociology 
(1873-81),  WiUiam  Black  (1883)  and  Max  Bart^ls  (1893)  on  medical  folk-lore, 
J.  G.  Frazer  on  ToUmimn  (1887),  Tolemimn  and  Exogamy  (1910),  and  The 
Golden  Bough  (1890-1913),  Westermarck  on  Human  Marriage  (1891),  Alfred 

C.  Haddon  on  Evolution  in  Art  (1895),  Edwin  Sydney  Hartland  on  Primitive 
PalemUy  (1910),  and  W.  1.  Thomas  on  Social  Origins  (1909).  The  excava- 
tions of  bones  and  fHnt  implements  by  M.  Boucher  de  Perthes  at  Abbeville, 
during  1805-47,  the  later  unearthing  of  similar  finds  in  the  Devonshire  caves, 
the  exploration  of  lake-dwelling  remainB  in  ^e  Iri^  crannogs  by  Sir  Wiiliam 
Wilde  (1839),  and  of  the  Swiss  Pfahlbauten  by  Ferdinand  Keller  (1853-54), 
led  to  extensive  and  intensive  study  of  these  prehistoric  objects  all  over  the 
world.  The  results  were  systematized  in  Gaoriel  de  Mortillet's  classic,  he 
Prikialoriqiie  (1883),  and  carried  forward  by  Sir  John  Evans  in  England,  Vir- 
chow  in  Germany,  Pietts  in  France,  and  Holmes  in  America.  The  di-scovery  Ot 
the  prehistoric  skull  and  skeletal  remains  at  Neanderthal  in  1856,  which  Vii^ 
chow  pronounced  diseased,  Broca  normal,  and  Huxley  human  but  ape-like, 
led  Huxley  to  his  famous  assignment  of  man's  place  in  nature  as  "more  nearly 
allied  to  the  higher  apes  than  the  latter  are  to  the  lower"  (1S60).  The  sul>- 
sequent  craniaffinds  at  Spy  (1886),  Krapina  (1889),  Heidelberg  (1907),  Le 
Moustier  (1908),  Ia  Cha[>eUe  aux  Saints  (1909),  and  Sussex  (1912),  and 
Eugene  Dubois'  discovery,  in  Java,  of  the  teeth,  wilvarium,  and  femur  of  the 
Pithecanthropus  erectus  (1891),  which  he  regarded  as  a  sort  of  "missing  link" 
between  the  anthropoid  apes  and  man,  only  added  fuel  to  the  ensuing  contro- 
versy which  is  bound  up  with  the  question  of  the  single  or  diverse  origin  of  the 
human  species.  In  general,  man  is  now  classed,  where  LinnKus  left  hirn  in 
1736,  with  the  Simii^.  The  unity  of  the  human  species  has  been  maintained 
by  Linnsus,  Buffon,  Prichard,  Sir  William  Lawrence,  Broca,  the  English  an- 
thropologistB  and  the  followers  of  Haeckel,  while  the  multiple  or  polygenist 
theory  has  been  favored  lar^ly  by  those  Germans  who  have  folloired  the 
somewhat  official  leadership  of  Virchow. 

After  the  labors  of  such  masters  as  Bichat,  Bell,  Henle,  aad 
Hyrtl,  there  waa  little  to  be  added  to  the  subject  of  descriptive 
human  anatomy  and  most  investigation  in  this  field  became  merged 
into  morphol(^;y  and  histology. 

Splendid  atlases  of  gross  or  macroscopic  anatomy  were  published,  such  as 
those  of  the  Bells  Cloquet  (1821-31),  Werner  Spalteholz  (1904),  Carl  Toldt 
(1896-1900),  Sir  William  MacEwen's  Atlas  of  Head  Sections  (1893),  and  the 
albums  of  John  C.  Dalton  (1885),  the  younger  Retzius  (1896)  and  Carl  Wei^ 
nicke  (1897-1904)  on  the  brain.    Froien  sections,  introduced  by  Pieter  de 
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Kipmrr  '17flO-lH3l)  in  IHIS.  wm  utOiicd  in  PiroftoB'^  <>pocb-aakiiif  Avi- 
torn'-  lainjgraiihiai  (l>»2-59j  and  in  thp  atUsw  of  tbc  prptcrunt  ulniH  1^?^ 
a[i<l  iif  iiiimial  t(>i)'4n'ai>hir  anatomy  (1672)  by  Chn^tian  Wiliwtoi  BnuDc 
fi<i\-'.T2:  Anionfc  l)"'  niBOV  pxcrllent  tntttUca  on  tapoiffaphi«al  and  ^tupraj 
nnudniiv  wi-rr-  thtin-  of  VHpeau  (182.7-25).  H^Ttl  <lS47i.  M&l«ai|aie  J>j». 
J.  11.  l'ow<-r  lAnntotiivof  the  Artenn,  1))63).  C.  HeitzmAiui  ilSTO).  N.  Rul- 
inn'-r  '1hT:i-7Uf,  Lulhcr  Hnldcn  (1S76J.  \\.  Hrnkr  (ISMj.  F.  S.  Merkd  JS»»- 
Mfi.  A.  W.  Iluich'-ri  I ISOI^,  C;.  McCleUan  1 1K91-92).  Six  F.  Tnrrn  (1892..  lai 
K.  V'ln  llnrdfli'lK-n  (IMM;.  ArtL-itic  anatomv  irad  ablv  tr«al«l  br  John  Flu- 
man  'l>t:M>.  Itobc-n  Knox  (18.521.  Mathiv  Du\-al  |1881J.  the  ph\-soki|ciR.^. 
I'oiil  Kicli'-r  aSUtli  and  Knel  Wilhrlm  Bnirke  (1S91);  and.  by  direct  |^oe 
rapliy  fniiti  thcnudi'.  in  thedifTcn'iit  Hork--^  of  Cari  Heinricfa  StrsU,  tbemotiva 
IHrrtiiriif'if  Ktuiveani  Muvbridgp  (1901;.  and  tbesfrinidid  trefttiae  of  ISi^br 
JiiliiiH  Kollniann  'IKM-lftlH).  Tmitiaoi  on  gnwH  anatomy  were  publkhnl  bi 
Itmf*  giioin  (is2h|,  KraKmiu  Wikon  (1»40).  M.-P.-C.  Safmc}-  (I8a0-6(<.  H. 
(iruv  (lK.'i»).  <;.  (ifit'-nbaur  nS83j.  L.  Ttvtut  (1886-91).  K.  von  BwdrMM 
(thtitt).  J.  Sibottu  ilMMi,  A.  Van  Ophuchtpn  (IQOB-OB),  and  tbe  eoOpmtin 
lrcati:Ji>iviitcrlbv  D.  J.  Cuntiinfchani  (1902)  and  the  Americans,  F.  H.  G(Rv4i 
(ISlKtj  undC  A.'Pi<-n«>l  (191  Ij.  Sprdal  tieatbc*  of  creat  use  nnd  v«lue*nr 
tlx- in:iniialH  of  diwu-clinft of  Luther  Holden  (18o0)  and  HjTtl  (1880),  Holdrn'« 
fMiifliigy  (IttTui),  D.  N.  Eiiwodrath's  Clinieai  Analomif  (1903),  L.  F.  Batk«'< 
iMliirnlory  Manual  (1904).  the  Applied  Anatomy  (1910)  of  GwjUym  Georfr 
Diivi:<  (lK.Vi-1'JlK)  and  the  ("nxw-afWum  Anolamy  of  A.  C.  EyeleehTmer  lal 
D.  .M.  SchminakiT  (I911>.  The  hi^itory  o^  anatomy  was  taken  up  dy  HirtL 
Knox.  H'lbcrt  von  Toply  (1M)K),  the  hixton-  of  anatomic  methods  by  WilLam 
W.  Kn-n  ilVi'2;.  th(^  hi.itor\-  of  anatomic  illu^ration  bv  Ludwig  Chouknt 
(IS.-,2).  tma-liilH  by  Mortimer  Frank  (1920).  and  the  hisUxy  of  pbflie 
uniitiiniy  l>y  Miithiax  Duv:il  and  Edouord  Cuyer  (1898).  Utere  were  itnlalnl 
di^fiviTif-K  in  plenty,  xuoh  iw  the  island  of  Keil  ()9}9),  Clarke's  eolumiK 
(IMli,  Itroru's  nmvnlution  (1H61),  Auerbach's  plenia  (1862),  Bigejn«':> 
ili-nioiisinition  '>r  the  V-limment  (lf(69).  or  Waldej-er'*  ring  {188«).  PerhafW 
the  must  iniiiortant  of  f  liese  waw  the  deseriplion  of  the  parathyroid  glands  by 
th>'  Swi'ili.~h  iinutoniist,  Ivnr  Sund^lri'an.  in  1879. 

'I'll*'  Ic-n'ling  (icrninii  unatrmiist  of  nMrent  times  is  WtlhdtQ 
Waldeyer  (\Kii)-V.'l2l),  of  Ilehlfn.  Brunswick,  a  pupU  of  Henlo. 
profcs'itir  :it  Berlin  ( 1S83),  who  made  important  researches  on  ilie 
dcvi'lopnieiit  of  cannT  (18G7-72),  retroperitoneal  hernia  (1868', 
oviDV  ;fi)(l  ovum  (lS70i.  the  topofiraphieal  relations  of  the  prep- 
ii;iiit'  ))(fn]s  (ISSti).  iM'lvic  visrera  (1892)  and  pelvis  (1899),  an.i 
ilir  in'iirori  ilicor\-  (ISflli.  lo  which  he  gfive  the  name.  He  first 
.li"iiiil)i(l  ilic  ojM'ii  rinp  of  lymphoid  ti-ssue'  fomiwl  by  the  faurial. 
liiiiiLiiil.  ;iiiii  [ilmryn^rial  iDn.-iils  (1884).  which  is  now  regarded  a.*  a 
prnriiirKiii  porliil  of  iiifoetion.  Waldeyer  also  referred  the  lym- 
phiitir  roiislitiiTiiiii  to  pci-sistrnce  of  the  thymus  gland. 

K;irl  vnii  Bardeleben  I IMO-  liHSl.  of  Giessen.  a  praduatc  «if 
Btrliji  as7li.  ;i>sisi:iTit  lo  His  :it  l.eipitiK  (1871-2),  prosector  to 
( ;))si;iv  H(lnv:ill"'  ;it  .Icnu  1 1S7;J  SSI,  and  profes.'for  extraordinariu* 
:i(  .l.ti;i  (lSN!)-|iilS).  was  flic  author  of  a  toiKwraphical  atlas 
ilS!)ti,  a  luaiiual  of  ili^^sccl itifr  ilSWi).  a  Lehrhuck  (lOCXi),  e<lite<U 
L'lvat  ll'iiiilhiwh  lUr  Ahiilmnk  ( ls;Hi-l!HJi).  and  made  many  8|)c«al 
iiivolifialious    to    till'   skeletal,    oinscular  and    vascular  systems. 


>  W;il<l> yir:  DeutM.'hi'  mcd.  Uu(-k'[i7.('hr..  Leipz.  anil  Berl.,  ISM,  x,  313. 
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He  was  for  thirty  years  the  general  secretary  and  leading  spirit 
of  the  AnaU/mische  GeseUschaft  (founded  1886). 

English  anatomy  sustained  a  grave  loss  in  the  early  death  of 
Henry  Gray  (1825-61),  who  gained  the  triennial  prizes  of  the  Royal 
College  of  Surgeons  and  the  Royal  Society  by  his  memoirs  on  the 
optic  nerves  (1849)  and  the  spleen  (1853),  and  whose  anatomic 
treatise  (1868),  recently  adapted  to  the  B.  N.  A.  terminology  by 
E.  A.  Spitzka  (1913),  has  been  the  standard  text-book  of  English- 


Wilhelm  Waldeyer  (1836-1921),     (Berlin  Phoh^raphic  Company.) 


speaking  students  for  over  half  a  century.  The  superb  drawings 
by  H,  Vandyke  Carter  have,  most  of  them,  been  retained  in  the 
latest  edition. 

John  Goodsir  (1814-67),  of  Anstruther,  Fifeshire,  succeeded  to 
the  chair  of  Monro  teriius  at  Edinbui^  (1845),  and  did  much  to 
lift  anatomic  teaching  from  the  disrepute  into  which  it  had  fallen 
through  the  latter's  incompetence.  Goodsir's  Anatomical  aruf 
Palh<^ogical  Observaliotis  (1845)  contain  the  germinal  idea  of  the 
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cdt-theoiy  of  A%«lu>w,  who  dedicated  his  Cdlular  PaiOtiagr  to 
him.    GocKlBir  also  discovered  Uu)  BBKiiuB  ventrieuli  (186&>.' 

Sir  William  Turner  (1832rl916).  of  Unoastw,  Epc^und,  ha- 
came  Goodsir'B  aaeistaQt  (1854)  and  suooeMor  (1867)  at  EdmbniA 
where  he  made  its  anat<»aie  sdiool  the  fonmoet  and  the  bqgartB 
Great  Britain.  Remarkabty  sagaoioaB  and  ezoeeding  ine^  bt 
became  president  of  the  Council  (1898-1906)  and  '  '  ' 
imocipal  of  the  Umveinty  (1903).    Aa  t     '       ' 


Sir  William  Turner  (1832-1916).     (Eaiiot  aod  Fry,  LcHidon.) 

administrator,  Turner  was  a  tower  of  strength,  sometimea  grim  and 
pawky  in  his  humors,  but  big,  jovial,  kind-hearted  aufond. 

He  made  able  coDtributionn  on  plAcentati<»i  in  the  Cetaoe*  (1871^89}, 
comparative  anatomy  of  the  placenta  (1875-76),  Indian  cnididogr  (18W)i 
Scottish  anthropolo^  (1015),  cranii>cerebnil  topogn^y,  Bad  mota  m 
history  of  anatomy  in  the  Encycioptedia  Britanniott  (1876),  tbe  bast  moMV 
graph  on  the  mibject  in  English. 

Sir  Arthur  Keith,  Hunterian  professor  at  the  Royal  College  of 
Sui^eons,  discovered  (with  Flack),  the  mno-aurioular  node  in  Ute 
heart  (1907)  and  has  written  with  ability  on  the  anthropCHd  aptt 
(1896),  human  cmbryolc^y  and  morphology  (1901),  and  the  an- 
tiquity of  man  (1914). 
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Joseph  Leidy  (1823-91),  of  Philadelphia,  who  succeeded  Horner 
as  professor  of  anatomy  at  the  University  of  Pennsylvania,  was  the 
leading  American  anatomist  of  his  time,  and  a  biologist  of  the  type 
of  Hunter  and  Miiller,  doing  important  work  in  botany,  zoology, 
mineralogy,  and  paleontology,  as  well  as  in  comparative  and  hu- 
man anatomy.  He  was  our  greatest  descriptive  naturalist.  His 
Fresh  Water  Rkizopods  of  North  America  (1879)  ia  one  of  our 
biological  classics.  He  made  valuable  researches  on  the  com- 
parative anatomy  of  the  liver  (1848),  the  bones,  trichinosis  in  hogs, 
etc.,  and  his  Elemenlary  Treatise  on  Human  AntUomy  (1861,  re- 
vised 1889)  has  a  special  in- 
terest in  that  it  was  illustra-  — 
ted  by  himself. 

He  was  the  first  to  find  Tri- 
china epiralia  in  bo|?  (I846>), 
discovprcKJ  tbe  bacterial  flora  ol 
the  int-estinea  (tS4g>),  made  the 
first  experiment  in  transplanting 
inaJiicnant  tumore  (1851*),  and, 
in  1886,  found  the  hoolcwons  in 
the  cat,  and  suggested  that  it 
might  also  be  foiuid  in  man  as  a 
cawi«  of  pemicioua  anemia.'  As 
army  sui^eon  durii^;  the  Civil 
War,  he  performed  some  60  au- 
topsies, and,  in  the  hospital  wards, 
he  surmised  that  flies  may  be  trans- 
mitters of  wound  infection.'  He 
was  the  fiist  to  separate  out  the 
parasitic  amebic  (1879).  The  dis- 
covoriea  in  his  Researches  in  Hel- 
minlhology  and  Paranlologj/,  edited 

by  his  nephew,  Joseph  Leidy,  Jr.,     —  

in  1904,  would  suffice  to  make  a  Joseph  Leidy  (1823-91). 

reputation  in  themselves.    He  was 
the  founder  of  vertebrate  paleon- 

tolc«y  in  America,  and  his  great  memoirs  of  1869*  and  1873'  upon  extinct  fos- 
sils Imve  never  been  surpassed.  Like  Gerhwl  and  Gross,  Leidy  was  a  fine 
type  of  the  American  physician  of  German  origin,  as  modest  and  unassuming 
as  he  was  learned  and  versatile. 

Oliver  Wendell  Holmes  (1809-94),  of  Bostoo,  whose  work  on 
puerperal  fever  has  been  mentioned,  was  Farkman  professor  of 
anatomy  at  the  Harvard  Medical  School  (1847-82),  and  resembled 

'  L«dy:  Proc.  Acad.  Nat.  Sc.,  Phila.,  1846,  iii,  107. 

>  Ibid.,  1848-49,  iv,  225-233. 

•76id.,  1851,  V,  212. 

'  Tr.  CoU.  Phys.,  Phila.,  1886,  3.  b.,  viii,  441-443. 

'  Proc.  Acad.  Nat.  Sc.,  Phila,  1871.  xxiii,  297. 

•  Leidy:  Jour.  Acad.  Nat.  Sc.,  Phila.,  1869,  2.  s.,  vii,  1-472. 

'  R«p.  U.  S.  GeoL  Survey,  1873,  L 
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Hyrtl  in  lu8  daD  in  "■^"g  a  diy  aabjeet  intonattng  <*"■ pi^  im 
livelinen  and  wit.  He  made  no  diaooTOiea  ol  importaaM^  M 
he  wrote  many  clew  medical  poefoa,  and  his  "Medical  Fiwof 
(1883)  was  earily  the  most  important  Amerieaa  bixricdeafiiig^ 
medial]  history  in  its  day. 


PramiDent  UDOiiaU>«  rn^aiwllfi  iniliriilrti  of  llw  toH^tkn  pnl 
were  GMenbaur  and  Wiedodtnn.  CM  Omi^iii  (18a»-190n,  a  Mliw 
of  Wanbnis  and  a  fdlow^faidqit  af  Hirt^dX  ■-..i.V.i  ■  «  tiy  pAt  0^ 
cuuyoloQfp  li  tlie  Irav  enfenton  mf  atti^ 
p  orpedimn  of  amoB  Mt^ogBB^),  «m 
7  a(at|HHbMk  to  OwMi^  onsiiMd  oaiwqiL 
ZmIb  in  awfobBnaianaf  OwML^tlMciy  ww 


cioin|)antiTC  moijdKdMO',  u>d  not  tmlKyology,  ii  the  tras  eritMioB  far  d(Mr> 

mining  the  relatioii  (xbDOKilocii " ' ^_»._» 1  j — 

iMingiiif;  the  matter  of  the  geneuo 

In  recent  timee,  a  lafge  number  d 

produced,  but  many  otben  irtudi  NKnna  iBH  ^HiHr  ■KoasiKva  BMj  inK  ■ 

different  ways.    At  |MMtnt,  anfatrolonr  ia  atodied  ■■  a  phaae  of  nar^wb^ 


of  head  segmenta  Qoireqpaodmg  to  the  h. , 

that,  in  the  loweat  Older  of  Sues,  the  bead,  mrtnd  of  bag  eoB^HMad  of  wv- 
tebne,  ia  uns(«iwiited,  iriule  in  the  b«ber,  many  «uU  bcnw  arin  tnm  tbi 
■kin.  In  1861,  Gegmbanrdemonattated  that  the  OTMxrf  away  TwtotaalBb 
a  aingle  cell.  His  prin^ial  works  are  hia  Caaqmatm  Anatemy  at  Tcft» 
brates  (1864-72),  hia  Efementa  of  Coammt&n  Anatomy  (UnU, 
Text-bocdc  of  Buman  An^cnv  (188S).  Bewasaditorc<tfas  JforB* 
JeJtrbueh  (1875-1902),  and  profanor  <tf 
many  American  puma. 

Robert  modenhdm  (1848-       ), 

the  author  of  impntant  worics  on  tte 

(1882-83)  and  Tbe  Structure  of  Man  aa  an 

After  the  time  of  Schleiden,  Schwann,  and  Henle,  the  study  rf 
the  finer  or  microscopic  anatcnny  of  the  tissues  became  the  wwd  of 
ambition.  Histological  investigation  was  rapidly  improved  by  the 
introduction  of  new  staining  methods,  microtomy,  and  other  tech- 
nical procedures.  Purkinje,  as  we  have  seen,  had  a  microtone 
and  u»ed  Canada  balsam,  glacial  acetic  acid,  and  potaasiuin 
bichromate,  but  these  things  were  not  genially  known,  and  tha 
common  procedure  was  to  examine  the  tissues  in  the  freah  atate^ 
sliced  by  a  razor  between  layers  of  v^etable  pith.  Hardening 
of  the  tissues  in  alcohol  came  long  after.  In  1847,  Joae|)h  too 
Gerlsch,  ST.  (1820-96),  of  Mainz,  began  to  inject  catMllaiiee  with 
a  transparent  mixture  of  carmine,  ammonia,  and  gelatine;  and, 
by  1855,  he  was  employing  carmine  as  a  nuclear  stain  for  tha 
tissues.  Virchow  did  practically  all  his  work  with  caiminai 
Gerlach  was  also  a  pioneer  in  the  use  of  aniline  and  gold  chloiida^ 
and,  after  his  time,  differential  staining  became  raind^  spedaliaed. 
The  microtome  was  definitely  introduced  "by  Wlhelm  Bia  in  1886^ 
but  was  not  perfected  until  about  1875,  after  which  it  became  an 
important  labor-saving  device. 

The  master  worker  in  histology  was  Max  SchuUie  (1825-7^, 
of  Freibui^,  who  was  professor  of  anatomy  at  Halle  (1854-60), 
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and,  succeeding  Helmholtz  at  Bonn  in  1859,  became  director  of 
the  Anatomical  Institute  there  in  1S72. 

Schultze  introduced  the  dilute  chromic  add  solution,  the  oemic  acid  stain, 
iodated  serum  as  a  preservative,  and  invented  the  heatabie  object-Btaad. 
An  important  contributor  to  marine  zoology,  in  his  studies  of  the  Turbellaria 
(1848-51),  the  Polytialamia  (1854-56),  and  the  embryology  of  Petromyzon 
(1856),  he  made  an  epoch  in  histoloi^  by  hia  great  monographs  on  the  nervfr- 
endings  of  the  eenae  organs,  in  particular,  the  intental  ear  (1858>),  the  noM 


Max  Schultze  (1825-74), 

(1863"),  and  the  retina  (1866').  In  1865,  he  founded  the  Arehiv  Mr  mikro- 
akopiache  Analomie,  which  he  edited  until  hia  death.  Schultze  had  a  lasting 
influence  upon  the  cell  theoi?  through  his  essay  of  1861,*  in  which,  con- 
temporaneouHly  with  BrOcke,  ne  dcfin^  the  true  cell  as  a  clump  of  nucleated 
protoplasm,  thus  emphasizing  the  point  which  Leydig  had  made  in  1S56. 
that  the  cell  membrane,  even  in  the  ovum,  is  a  secondary  physico-chemica,  \ 
formation,  probably  due  to  surface-tension  condensation  of  the  cell  contentst 
In  his  memoir  on  the  protoplasm  of  rhiiopods  and  plant  cells  (1863'),  Schultze 
definitely  introduced  the  term  protopla;un,  and  showed  that  it  Is  practically 
identical  in  all  living  cells.  In  1863  be  ^vc  the  most  accurate  contemporary 
account  of  the  furrowing  and  segmentation  of  the  frog's  egg.' 

Schultse  was  a  striking,  keen-eyed  investigator,  an  accom- 
plished draftsman,  and  a  friend  of  music,  devoting  his  leisure  houra 
to  the  violin. 

'  Schultze:  MDUer'a  Arch.,  Berl.,  1858,  343-381. 

*  Abhandl.  d.  naturf.  Gesellsch.  zu  Halle,  1863,  vii,  1-100. 
'  Zur  Anatomic  und  Physiologie  der  Retina,  Bonn,  1866. 
'J^i^h.  f.  Anat.,  Physiol,  u.  wissensch.  Med.,  Leipz.,  1861,  1-27. 

*  Daa  Protoplanna  der  Rhizopoden  und  der  Ptlanzenzellen,  Leipzig,  1863. 

*  De  ovonun  ranarum  st^mentatione,  Bonn,  1863. 
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lie  next  most  iinpcataiit  step  in  the  odl  doefariiiB  «>■  talmir 
Waltber  flanniiiig  (1843-1W5),  of  Sdnrerin,  profa— og  a*  Ita«« 
(1873-76)  and  Kid  (1870-100^,  wfaiiBe  impartuit  "~^'y^^^ 
ZaisubtUmz,  Kern-  vnd  ZOthabrng  (1882),  pvm  tba  dMBii' 
count  erf  cell  diirukn  and  kaiyiAinen.  SanepiiaaeBaf  ttelMB 
prooen  had  been  observed  by  Vircbow  and  Sdmeader,  aod  Hrib- 
mann  had  noted  (1873)  Uiat  all  prata^hmn  ii  m  oonUnunui  h^ 
work  the  granular  appearance  of  vhieh  h  only  optuaL  !!■■■ 
ming'g  mconoir  put  the  irtiole  matter  in  a  new  lig^t.  He  wortad  otf 
the  {dienomena  of  nuclear  divinon,  as  eiyatdiaed  in  Us  mfbaam 
"Omnis  nvdeut  e  nudoo";  and  showed  that  pntc^ilasn  ■■  a  tarn- 
plex  Btructuie,  made  up  of  an  active,  oontraotili^  neA^ike  '~r*r^. 


from  dieir  bdnmor  UieMJ 
variooB  Btaim,  he  eaDed  «fen- 
matmand  fi^hrniTMlin.  nuMB- 
tivdy.  Histolocirta  hoU  tlif 
to  be  the  most  important  wok 
on  the  odl  after  Schwaim^nd 
"S^chow's. 

BuDff  nnportuit  tBHsovniv  IV 

T n^— Mii-rtnlriij  ■iiiiMdi 

in  thia  period,  mmIi  am  Alba«»0» 
ti'sinvesti^tiaaaflif  ttenummAB 
oodiln  OrodB  ol  Oorti,  1851<9,  Ti^ 
chow's  diwonMj  of  tba  neoiDdh 
a864*),\nibdm^iim-' 
<rf  the  rtwieUira  of  tlw  I, 
^andi  (LeipiiK,  1801)  aadb 

'     Kb  (Km),  vmy  Koaa 

_  — ir  on  the  paqtbenl  end-«tgM> 

Walter  FlemmuiK  (1843-1005).  of  Uw  motor  nmn  (LeqKis^  iSn, 

Ddten*  memoir  oo  the  btain  na 
ffnnal  eonl  m  num  oikI  ««■»»»■> 
(Brunsn-ick,  1865),  the  islands  of  Lan^haJia  (186Q0.  P-  S.  iSttkd.'»  ^mp- 
tion  of  the  tactile  corpuscles  in  the  papiUc  of  the  ekm  (1875),  Haovto'B  iafv- 
tigatioDB  on  the  hiatolofo'  of  the  nervoua  syotem  (nodes  n  Rainier,  1878), 
Ehrlich's  investigations  of  the  leukocytes  (1880J),  sod  h^iatravital  (nwOnl- 
ene-blue)  Htain  for  nerve  substance  (1886*),  and  CsmiDo  OoIgTa  tsmiitimkat 
work  on  the  nervous  Hystem  (1873-86*).  Tbe  tliiTd  etaoents  of  tbe  blood,  tts 
so-called  blood  plaques  ta  plat«let8,  were  Snt  notked  by  au^-hAi  Donat 


>Corti;  Ztschr.  f.  wimenach.  ZoOl.,  Leipi.,  1851,  iij,  109-160. 

'  Virehow:  Arch.  f.  path.  Anat.,  Berl.,  1854,  vii,  135-138. 

'  Paul  LanKerhans:  Beriin  dissertation,  1869. 

•Ehrlich:  Ztschr.  f.  klin.  Med.,  Berl.,  1879-80,  i,  553-560. 

*Khr1ich:  Deutsche  med.  Wochenschr.,  LeipE.  and  BeiL,  188S,  xii,  4 

*  Golp :   Sulla  fins  onalomia  degli  ta^ani  centndi  dd  BHtema  ncr 
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(1801-78")  in  IStt,  afterwaitl  by  Mm  Schultze,  and  more  tuUy  described  by 
Sir  Wmum  Oeler  (1873>)  and  Uiulio  Bizzozero  (18S3>). 

One  of  the  moat  eminent  of  modem  histologists  whs  Magnus  Gustav 
RetziDS  (1842-1919),  a  graduate  of  Lund  (1871)  And  professor  of  histology  at 
the  KartdingBka  lostitut  (1877-1900),  who  investigated  the  organ  of  hearing 
in  bony  fishes  (1872)  and  vertebrates  (1881-4),  bIho  the  macroscopic  anatomy 
of  tbe  human  brain  (1896),  published  remarkable  albums  of  Finnish  and 
"  h  skulls  (1898-9),  and  a  series  of  splendid  histological  studies  in  folio 


Toward  the  close  of  the  nineteenth  century,  the  storm  center  o(  histo- 
loipc  controversy  was  the  neuron  theory,  the  doctrine  of  the  physiologic  auton- 
omy of  the  nerve-cell  and  its  branches.  The  cell  theory  seemed  adequate  to 
accoimt  for  this  as  far  as  the  nerve-cell  itself  was  concemed,  but  tbe  great 
stumbling-block  was  the  origin  Bud  true  significance  of  the  far  more  abundant 
nerve-fibers,  vhich  had  always  been  described  as  detached  formations,  separate 
from  the  cells.  In  1850,  Augustus  Volney  Waller  (1816-70),  of  Faversham, 
EnKland,  showed  that  if  the  ^ossoph&ryngeal  and  hypoglomal  nerves  be  sev- 
ered, the  outer  segment,  contaming  the  axis-cylinders  cut  off  from  the  cells,  will 
undergo  degeneration,  while  the  central  stump  will  remain  relatively  intact  for 
a  long  period  of  time.'  This  'Taw  of  Wallenan  degeneration"  indicated  that 
the  nerve-fibers  are  simply  prolongations  of  the  cdls  from  which,  as  Waller 
maintained,  they  receive  then-  nourishment.  The  classieal  researches  of  DeiU 
CTB  (1865*)  showed  that  each  nerve-cell  has  an  axis-cylinder  or  nerve-fiber  proc- 
ess growing  from  tt_,  and  a  number  of  [jrotoplasmic  processes  or  dendrons,  which 
iH^anch  into  dendrites,  formine  arborizations.  The  material  continuity  of  the 
nerve-fibers  with  the  terminal  arborizations  was  demonstrated  by  Gerlach's 
gokIchloridestaininlS71,andlaterthcuseof  carmine  with  Weigert's  mordant 
Aowed  the  continuity  of  the  nerve-body  with  the  axis-cylinder.  In  1883'  Co- 
tnillo  Golgi  (1844-  ),  of  Pavia,  applied  his  silver  nitrate  stain  of  IBTS'  to 
the  centi^ncrvous  system,  and  strikingly  dcmoHHtrated  the  existence  of  multi- 
polar nerve-cells,  having  long  and  short  axis-cylinder  processes  (Golgi  cells) 
with  the  arborization  of  dendrites.  In  1886,'  Wilhelm  His  showed  how  the 
nerve-eell  develops  from  a  columnar  epiblastic  cell  into  a  neuroblast  by  thrust- 
ing out  a  pseudopodium,  which  becomes  the  axis-cylinder,  the  polar  pseudo- 
Podia  remaining  protoplasmic  and  becoming  the  dendrites.  Progress  was  now 
fspid.  Forel,  m  1887,  confirmed  the  work  of  His  on  the  pathologic  side  by 
studying  experimental  degenerations.  A  host  of  investigations  by  von  Kolliker 
(Switzeriand),  von  Lenhoss^k  (Hungary),  the  youn^r  Retzius  (Sweden),  A. 
Van  Gehuchten  (1861-1914)  (Belgium),  and  the  eminent  Spanish  histologist, 
Santiago  Runon  j  Cajol  (1852-  ]  greatly  extended  the  knowledge  of  those 
terminal  arborizations  in  the  brain  and  cord,  which  Obersteiner  likened  to  an 
espalier  growth  and  Ramon  y  Cajal  to  the  network  of  lianas  and  mos.ses  in  a 
'n>picsl  h>re8t.  Many  new  stainmg  methods  were  introduced,  in  particular, 
that  of  Bethe,  who  made  Ehrlich's  intravital  (methylene-blue)  stain  a  per- 
i&axMiit  one  by  adding  ammonium  molybdate,  and  thus  clearly  demonstrated 
the  continuity  of  the  cell-body  and  ans-cylinder  (1895*).     The  neurofibrilbe, 

•Donn^:  Compt.  rend.  Acad.  d.  sc.,  Paris,  1842,  xiv,  366-368. 

»08ler:  Proc.  Roy.  8oc.,  Lond.,  1873-74,  xxii,  391-398. 

■BiEKoero;  Di  un  nuovo  elemento  morfologico  del  sangue,  Milan,  1883. 

•Waller:  Phil.  Tr.,  Lond.,  1850,  423-430. 

'Otto  F.  C.  Deiters:  Untersuchungen  Ober  Gehim  und  Rilckenmark 
(etc.),  Brunswick,  1865. 

•Golgi:  Riv.  sper.  di  freniat.,  Reggio-Emilia,  1882,  viii,  165;  361:  1883, 
"t.  1;  161;  385:  1885,  xi,  72;  193. 

I  Golgi:  Gazz.  med.  ital.  lombard.,  Milano,  1873,  6.  s.,  vi,  244-246,  1  pi. 
_  'His:  Abhandl.  d.  math.-phys.  Kl,  d.  k.  sfichs.  Akad.  d.  Wisaensch., 
l«»pi.,  1887,  Jdii,  477-513. 1  pi. 

•Albrecht  Bethe:  Arch.  f.  mikr.  Anat.,  Bonn,  1894-95,  xliv,  579-622. 
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which  Max  Schultze  had  Bceo  in  the  electric  lobe  of  the  torpedo  in  1872,  wctr 
beautifully  brought  out  in  violet  by  the  gold  chloride  stain  of  the  Hunguiao. 
S.  Apithy  (1897'),  who  thought  he  saw  Uiem  extending  from  one  neuron  inlo 
another.  This  was,  however,  confuted  by  the  remarkable  staining  methods  of 
Ramon  y  Cajal  (1903),  Bielschowsky  (1903),  and  Donaggio  (1905).  Mem- 
while  the  whole  doctrine  had  been  brought  to  a  focus  in^e  celebrated  en» 
of  Wilhelm  WnldeyM  (1891'),  which  affirmed  that  the  nervous  syBtem  is  rnvt 
up  of  epiblastic  cells  or  neurons,  each  consisting  of  a  cell-body  with  twD  atti 
of  processes,  an  axon  (axis-cylinder)  bavins  efferent  (cellulilugal)  functias 
le  or  more  dendrites  with  afferent  (celluUpetal)  [unctions.    Upon  thew 


intiete  neurons  the  functional  activity  of  the  nervous  system  d  . 
....■ve-fibcrB  being  nowise  independent,  out  axonic  and  dendritic  outgtowtta. 
In  America,  the  whole  subject  was  ably  and  critically  expounded  m  Uie 


treatise  of  Lewellys  F.  Barker  (1899*),  who  has  dealt  particularly  with  th( 
controversies  which  raged  down  to  the  year  1904.  Impbcit  in  the  neunn 
doctrine  itself  is  the  basic  idea  of  the  autonomy  of  ila  units,  vii.,  that  tl» 
branches  of  the  neurons  are  contif^ous,  but  not  continuous,  trannnitting 
sensations  and  impulses  by  contact  alone.  But  Gerlach  believed  that  the  «» 
toriiim.  commune  is  made  up  of  a  continuous  network  {rtte  mtrobile);  Apithy, 
Held,  and  Bethe  upheld  the  notion  of  a  continuum  of  neurofibrillge,  Benniii, 
the  concept  of  a  system  of  intercellular  bridges,  Franz  Nisei  {1860-1B19), 
the  theory  that  the  gray  matter  {nervdee  Grau*)  is  the  conducting  medmm. 
Held  and  Bethe  that  nerve-fibers  can  be  formed  by  a  tuaion  of  certain  edk 
(pluricellular  doctrine).  In  battling  over  these  views,  many  able  invesliraWrs 
wandered  away  from  actual  facts  into  journalistic  pettifogpng.  Tl 
sion  of  the  whole  matter  was  reached  m  a  series  of  beauitful  and  o 


By  the  close  of  the  nineteenth  century,  embiyology  had  become 
a  highly  complex  science,  its  main  developments  being  along  sudi 
daths  as  the  investigation  of  the  origin  of  tissues,  the  morpholop 
and  pathology  of  the  embryo  as  a  whole,  the  significance  of  matuni' 
tion  and  fertilization  of  the  ovmn,  the  tracing  of  cell  lineage  (cyto- 
genesis),  the  study  of  embryology  in  the  light  of  evolution  (Recajntr 
ulation  Theory),  the  structural  relations  of  the  placenta,  and  the 
beginnings  of  experimental  embryology. 

Highest  among  contemporary  names,  perhaps,  stands  that  d 
Wilhehn  His  (1831-1904),  of  Basel,  Switzerland,  who  did  the  best 
work  of  his  time  on  the  origin  of  tissues  and  the  serial  and  morpbo- 
logiral  study  of  the  embryonic  and  adult  organism.  As  Bichst 
dealt  with  the  coarser  aspects  of  tissues,  Henle  and  Kolliker  with 
their  microscopic  appearances  in  health,  Virchow  with  the  same  in 

'  Apfithy:  Mitth.  a.  d.  w>61.  Station  eu  Neapel,  1897,  xii,  495-748. 
•Waldcyer:   Deutsche  med.  Wochenschr.,  Leipz.  and  Berl.,  1891,  Tti, 
1244;  1267;  1287;  1331;  1352, 

•  Barker:  The  Nervous  System  and  its  Constituent  Neurons,  New  Yoii, 
1899. 

•  FranE  Nissl:  MUnchen.  med.  Wochenschr.,  1909,  xlv,  988;  1023;  1060. 
'  Harrison:  J.  Exper.  Zodl.,  PhiLi.,  1910,  ix,  784-816,  3  pi. 
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disease,  so  the  name  of  His  will  always  be  associated  with  the 
science  of  their  origins  (histogenesis).  His  came  of  a  distinguished 
Basel  family,  and  apart  from  the  advantages  derived  from  his 
parentage,  his  education  was  of  the  very  best,  his  teachers  being 
Johannes  Miiller,  Robert  Hemak,  Virchow,  and  KoUiker.  Pro- 
fessor of  anatomy  at  Basel  from  1857  to  1872,  he  was,  through  the 
influence  of  Carl  Ludwig,  appointed  in  the  latter  year  to  the  same 
chair  at  Leipzig  where  he  remained  for  the  rest  of  his  life. 


histoloRy  of  the  lymphatic  glands 
(1861)  sjid  the  lymphatic  vesscle 
(1862-63),  thfi  latter  illustrated 
with  unrivaled  plates.  In  ,1865  he 
published  his  great  academic  pro- 
eram,  "On  the  TisBue-layers  and 
SpaepM  of  the  Body,"'  introducing  a 
new  elawiification  of  tissues  a^  a, 
^ide  in  embryolofcical  research.  It 
con  taiasasympathetic  appreciation 
of  Bichat,  a  defense  of  lua  claivifi- 
cation  as  bmng  related  to  the  Kerm- 
layers,  and  points  out  that  aJI  the 
serous  spacen  arise  in  the  mesoderm 
and  are  linocl  nith  the  special  mem- 
brane which  His  called  endothelial. 
His  monoto-aph  on  the  embryoloKy 
of  the  chick  appeared  in  18^.  and 
riurinR  1880-85  his  taraoua  Anat- 
omir  mennrklicher  Embrytynen.  in 
which,  from  carefully  selected  speci- 
mens, the  human  embryo  was  stu- 
died as  a  whole  for  the  first  time.  In 
1886,  His  estabhshed,  by  embryo- 
logical  investigation,  the  fact  tiiat 
the  axis-cylinder  is  a  process  of  the 
nervp-eell.  In  ItWO,  he  introduced 
Ids  conccpte  of  the  lecithoblast  and 
angioblast  (the  Anlage  of  the  blood 
and  capillaries). 

In  the  meantime  he  had  been  approaching  his  subject  from  a 
larger  angle.  A  beautiful  draughtsman  and  a  skilful  photographer 
from  boyhood  up,  his  aim  in  teaching  was  to  visualize  everything 
to  his  pupils  by  means  of  microphotography,  lantorn-slides, 
modeb,  and  his  own  unrivaled  drawings,  and  he  was  able  to 
utilize  the  advantages  given  him  at  Leipzig  in  a  moat  remarkable 
way.  In  1866,  he  invented  a  microtome  which  he  gradually  im- 
proved, and,  from  the  serial  sections  so  obtained,  he  conceived 
the  idea  of  a  graphic  reconstruction  of  the  embryo  in  two  and 
three  dimensions  (1868),  the  former  process  being  attained  by 
means  of  the  "erabryc^raph"  (his  invention),  the  latter  by  the 

>  His:  Die  Hfiute  und  H6hlen  dee  Kiirpers,  Basel,  1866. 
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models  of  his  as^stant  F.  3.  St^er,  and  afterward,  by  the  devin, 
invented  by  Born,  of  drawing  the  sections  upon  wax  plates  ami 
setting  them  in  juxtaposition.  These  serial  sections,  aD  fiua 
the  same  ombryo,  soon  obviated  the  errors  made  by  compaiiiig 
chance  sections  of  embryos  of  different  sizes  and  ages.  The  His- 
Stoger  models,  now  seen  in  all  anatomical  museums,  are  pennanent 
memorials  of  his  success  in  demonstrating  morphological  relatioD! 
in  throe-dimensional  space.  This  is  especially  true  of  his  Prdparab 
zuvi  Situs  viscenan  (1878),  which  included  models  of  the  ieaak 
pelvic  viscera.  In  1874,  he  published  Vneere  Korperform,  which 
argues  that  the  form  of  an  organism  is  due  to  such  roechanial 
ofTcet^  OS  the  migrations  of  cells,  tissues  and  organs,  althou^  a 
mechanical  causation  of  cell  growth  is  denied.  While  not  the  same 
thing  as  developmental  mechanics,  this  idea  may  be  said  to  have 
led  up  to  it.  His  was  one  of  the  founders  of  the  Anatomisdx 
Oesellsehaft,  and  in  1895  he  drew  up  its  report  on  the  revision  of 
—anatomical  nomenclature  (B.  N.  A.),  which,  it  is  said,  reduced 
current  anatomical  terms  by  about  eighty  per  cent.  This  was 
presented  in  English  dress  by  Lewellys  F.  Barker  in  1907.  In 
1870,  His  founded  the  Zeitsckrift  fur  Anatomre  und  Entwiddungt- 
geschichte,  which,  in  1877,  became  merged  into  the  old  MuUei^ 
du  Bois  Beymond  Arckiv,  His  and  Braune  editing  the  Anaiomudie 
Ableilung  (1877-1903).  The  great  Anatomisches  Institut  al 
I^eipzig  was  constructed  under  the  direction  of  His,  and  opened 
April  26,  1875,  He  was  also  one  of  the  founders  of  the  Archirfur 
Anthropologie  (1876),  and  his  interest  in  the  subject  is  evidenced 
in  the  monograph  on  Swiss  crania  which  he  made  with  RQtimem 
in  1804,  his  studies  of  the  Rh^tian  population  (1864),  of  the  skele- 
toiiH  l>elonging  to  Vcsalius  and  Platter  (1879),  of  the  development 
of  human  and  animal  physiognomies  (1892),  and  his  identification 
of  the  remains  of  Johann  Sebastian  Bach  (1895),  The  latter  were 
found  in  a  coffin  in  the  yard  of  the  old  Johanniskirche  and,  by  com- 
parative measurements  and  averages  taken  from  other  cadavers, 
His  enabled  the  sculptor  SePfnor  to  construct  a  bust  in  clay  which 
was  at  once  recognizable  as  a  counterfeit  presentment  of  the  great 
seventeenth  century  composer.  Unlike  his  colleague,  Ludwig, 
His  founded  no  school,  believing  that  it  is  l)est  for  the  student  to 
go  his  own  way  and  follow  his  own  lient.  His  work  on  the  anatomy 
of  the  human  embryo  haj*  l)cen  carried  forward  to  a  unique  con- 
clusion by  his  pupils,  Franz  Keibel  and  Franklin  P.  Mall  (1910-12). 

Th(i  iirobli'in  irf  the  (fynitrnicM  of  thr  ninturation.  rertiliKation.  aod  JWf- 
mciitiition  of  the  omm,  which  haii  rcniiiincd  iosoluble  siner  Ilarvey'fi  time. 
wiLs  wiffkod  out  in  the  following  way:   In  1S"2C,'  Prfvoat  and  Dumas  first  df- 

■  Fr6voHt  anil  Dumas:  Ann.  <l.  sc.  nat.,  Fari»,  1827,  xii,  415-443. 
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scribed  the  sesTneDtBtioii  of  the  frog's  ^g.  The  mammEiliaD  ovum  was  dis- 
covered by  von  Baer  in  1827,  and  was  shown  to  be  unicellular  in  every  vert#- 
brat«  by  Gegenbaur  in  1861.  The  sitermatozoa,  discovered  by  Hamen  Id 
1677,  were  shown,  in  a  filtration  experiment  of  Spall  anaani's,  to  be  essential 
to  fertilization  (1786),  and  their  cellular  origin  was  demonstrated  by  Kolliker 
in  1841.  In  1865,  SchweJEger-Seidd  and  La  Valette  St.  George  proved  that 
the  spermatozoon  is  a  ceUpossessing  a  nucleus  and  cytoplasm.'  Its  union 
with  the  ovum  was  first  observed  (in  the  rabbit)  by  Martin  Barry  in  1843. 
Virchow  clearly  stated  that  the  ovum  is  derived,  in  continuous  line  of  descent. 
from  preexisting  fertilized  ova  (1853).  In  1875,  Oscar  Hertwig  demonstrated 
that  the  spermatozoon  enters  the  ovum  and  that  fertilization  is  accomplished 
by  the  union  of  the  male  and  female  pronuclei  so  formed.*  Huxley  conceived 
that,  "regarded  as  a  mass  of  molecules,  the  entire  oreanisra  may  be  compared 
to  a  web  of  which  the  warp  is  derived  from  the  female  and  the  woof  from  the 
male"  (1878).  The  polar  bodies,  eiven  off  by  the  ripe  ovum,  were  shown  to  be 
formed  by  division  of  its  nucleus  by  Btitschfi  in  1876,  and  by  Fol  in  1876.  In 
1880,  the  spUtting  of  chromosomes  in  the  ceU-nucleus  (karyokinesis)  was 
discovered  by  Flemming;  and  in  1883,  Van  Beneden  discovered  that  the 
associated  male  and  female  pronuclei  in  the  fertilized  ^g  each  contain  half 
as  many  chromosomes  as  the  normal  body  cells  in  the  same  ^tecies.  Weis- 
mann  believed  that  the  object  of  this  was  to  keep  the  number  of  chromosomes 
constant  in  the  given  species.  Theodor  Bovcri  (  -1916)  defined  the  split- 
ting of  the  chromosomes  as  a  definite  act  of  reproduction  (1888),  and  he 
showed  that  there  are  two  varietiee  of  Ascaris  m^alocephala  which  differ 
only  in  the  number  of  chromosomes.  In  1875,  Flemming  discovered  a  minute 
body  in  the  ovum  of  the  Anodon,  usually  lyine  outside  the  nucleus  and  often 
paired.  This  was  discovered  independently  by  Edouard  Van  Beneden  in 
1876,  and  was  termed  the  centrosome  by  Boveri  in  1888,  The  centrosome 
was  soon  found  to  be  common  to  many  other  cells  of  the  body  and  to  unicellular 
onanisms,  and  came  to  be  regarded  as  the  special  orsan  of  celt  division,  the 
"dynamic  center"  of  the  cell.  Boveri  supposed  it  to  be  the  specific  organ  of 
fertilization  in  the  spennatoioon,  initiating  mitosis  by  ita  own  division,  or,  as 
Wilson  once  put  it,  "the  web  is  t^  be  sought  in  the  chromatic  substance  of  the 
nuclei,"  while  "the  centrosome  is  the  weaver  at  the  loom."  While  the  latt» 
point  has  not  been  entirely  substantiated,  the  study  of  the  reduction  of  the 
chromosomes  has  led  to  an  exact  comprehension  of  oogenesis  and  sperma- 
togenesis (Oscar  Hertwig,  1890),  and  latterly  to  the  elucidation  of  the  part 
they  play  in  heredity  and  the  determination  of  sex  by  McQung,  Morgan, 
Wilson,  Miss  Stevens,  and  others. 

The  science  of  the  germ-layers  was  founded  by  vonBaer  (1828-34)  and 
Robert  Remak  (1845).  In  1849,  Huxley  showed  that  the  embryonic  epiblast 
(ectoderm)  and  hypoblast  (endoderm)  c^  be  assimilated  to  the  two  layers  of 
cells  which  make  up  the  body  of  the  adult  Hydra.  This  was  regarded  as  a  great 
advance  at  the  time,  but  later  inve^igation  has  shown  that  the  developments 
from  the  genn-layers  in  different  animals  are  by  no  means  constant;  that  the 
mesoderm  may  originate  from  either  ectoderm  or  endoderm,  and  that  many 
organs  can  be  traced  back  to  certain  predestined  cells,  rather  than  to  cell-layers. 
Cell  lineage  or  cyto^nesis  has  therefore  become  a  subject  of  ardent  investig^ 
tion,  and,  since  the  initial  labors  of  Blochmann  (1882),  most  of  this  work  has 
been  done  in  America.  In  such  finely  illustrated  monographs  as  those  of 
Charles  Otis  Whitman  on  the  embryology  of  Clepsine  (1878),  Edmund  B. 
Wilson  on  Nereis  (1892),  C.  A.  Kofoid  on  Dmax  (1895),  Frank  R.  LiUie  on  the 
Unionidffi  (1895),  H.  8.  Jennings  on  Asplanchna  (1896),  W.  E.  Castle  on  Ciona 
(1896),  and  E.  G.  Conklin  on  Crepidula  (1897),  the  germ  layers  have  been 
traced  out,  cell  by  cell,  from  the  b^inning  of  segmentation,  and  it  has  been 
shown  that  there  is  nothing  constant  about  the  development  of  the  meaodenn 
and  its  derivatives. 


>  F.  Schweigger-Seidel:  Arch.  f.  mikr.  Anat.,  Bonn,  1865,  i,  309-335. 
■O.  Hertwig:  Morph.  Jahrb.,  Leipz.,  1875-0,  i,  347-434,  4  pi. 
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The  net  result  of  the  vast  amount  of  embryolc^cal  investigar 
(ion,  up  to  the  year  1881,  was  summed  up  in  the  master-work  of 
Francis  Maitland  Balfour  (1851-82),  of  Edinburgh,  whose  tragic 
death  robbed  science  of  one  of  its  brightest,  most  attractive  and 
most  promising  spirits.  At  Cambridge,  Balfour  came  under  the 
influence  of  Michael  Foster,  and  from  that  master  he  acquired  bis 
interest  in  embryol(^y,  collaborating  with  him  in  the  well-known 
Elements  (1874),  which  was  the  standard  text-book  of  its  time  in 
English  and  American  schools.  In  1873,  Balfour  went  to  study 
under  Anton  Dohrn  at  the  Naples  Zo5logical  Station,  and  here  he 
made  an  important  research  upon  the  embryology  of  Elasmobranch 
fishes,'  which  was  particularly  strong  in  i:egard  to  the  early  stipes 
of  the  ovum  and  embryo,  the  development  of  the  kidneys,  and  the 
origin  of  the  spinal  nerves.  In  the  meantime,  Balfour  had  been 
appointed  fellow  and  lecturer  on  animal  morphology  at  Cambridge, 
and  was  soon  attracting  large  classes  of  enthusiastic  pupils.  In 
1880-81,  appeared  his  great  Trealise  on  Comparalive  Embryolrqy, 
which  is  not  only  indispensable  as  a  digest  of  all  that  was  known 
up  to  that  time,  but,  as  embodying  the  work  of  himself  and  pup 
is  the  most  compact  and  lucid  exposition  of  the  science  which  h ' 
yet  appeared.  Foster  describes  it  as  brushing  away  mauj'''  * 
webs  and  mooted  points  "with  a  firm  but  courteous  sweep.".  ■  ""i 
acknowledgment  of  the  value  of  this  work,  Balfour  was  made 
fessor  of  animal  morphology  at  Cambridge  in  1882,  but  he  wf 
to  enjoy  the  fruits  of  his  labors.  Taking  up  Alpine  climbi:,  j 
improve  his  health,  he  attempted,  in  July,  1882,  to  make  an*  •*--<;a- 
sion  of  a  virgin  peak  and  was  never  seen  alive  again.  His  body  and 
that  of  his  guide  were  found  at  the  bottom  of  a  chasm  a  day  later. 
Balfour  was  described  by  Foster  as  a  keen,  quick  observer  and 
logician,  a  high-minded,  fascinating,  and  very  able  man.  Had  he 
lived,  he  would  undoubtedly  have  been  one  of  the  topmost  figures 
of  modem  science.  Locy  says  that  "the  speculations  contained 
in  the  papers  of  the  rank  and  file  of  embryological  workers  for  more 
than  two  decades,  and  often  fondly  believed  to  be  novel,  were  for 
the  most  part  anticipated  by  Balfour,  and  were  also  better  ex- 
pressed, with  better  quahfieations." 

The  close  resemblance  between  the  parly  Btatips  of  the  embryo  in  different 
animals  had  been  noticed  by  Meckel  and  Oken.  Von  Baer  is  naid  to  have  ad- 
mitted that  he  could  not  diHtinpiiah  between  three  unlabeled  embryos  of  a 
bird,  a  reptile  and  a  mammal  before  him.  AKos-siz.  in  his  E»»ay  on  CEa««i/ica- 
tion  (1859),  stated  that  the  developmental  phaxes  of  ull  hvin^c  animais  corre- 
spond U>  the  morphol<^cal  ehangeti  in  their  fossil  8ueces.sots  throu)(hout  Keolog- 
ical  time.  Fritz  M tiller,  in  1863.  showed  that  the  larviil  stages  (^  crustaceans 
can  be  interpreted  as  a  recapitulation  of  the  evolution  of  the  race.  Kovalevsky, 
in  1866,  showed  that  the  early  stajte.s  of  Amphioxus  {the  lowest  vertebrate), 

'  Balfour:  Jour.  Anat.  and  Physiol.,  Lend.,  1876-8,  pattim. 
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and  of  the  invertebrate  order  of  Tunioatft  are  identical.  He  abo  demonstrntwl 
that  all  animalspass  through  the  so-called  gastrula  stage,  which  led  Haeckel 
to  his  Gostrxa  Theory  (1884),  viz.,  that  the  two-layered  gastrula  is  the  ana- 
logue of  the  hypothetic  ancestral  form  of  all  multicellular  animals  (gastrsea). 
Haeckel's  biogenetic  law  asserts  that  the  developmental  history  of  the  individ- 
ual (ontogeny)  tends  to  recapitulate  the  developmental  history  of  the  racial 
type  (ph^logeny).  The  most  critical  and  conservative  statements  of  the  Re- 
capitulatioa  Tlieot;  are  those  of  von  Baer  and  Balfour.  Von  Baer's  "laws'' 
assert  that  the  resemblance  of  early  embryonic  stages  in  diflerent  vertebrates 
is  limited  to  a  certain  short  period  at  which  the  embryo  in  question  not  only 
differs,  in  special  class  features,  from  all  other  embryos,  but  has  already  begun 
to  put  on  generic  and  specific  characters  of  its  own.  Balfour  pointed  out  that 
the  recurrence  of  certain  ancestral  characters,  such  as  the  fish-like  branchial 
clefts  and  the  two-chambered  heart  in  the  frog,  indicate  that  these  "were 
functional  in  the  larva  of  the  creature  after  they  ceased  to  have  any  importance 
in  the  adult."  The  De  Vries  theory,  that  species  can  originate  by  sudden 
jumps  or  mutations,  has  created  a  great  spirit  of  antagonism  to  the  old  Dar- 
wiman  idea  of  the  slow,  gradual  evolution  of  species  through  accidental  varia- 
tions, although  it  is  perfectly  possible  that  both  processes  may  coexist  in  the 
scheme  of  nature.  In  any  case,  the  recapitulation  doctrine  is  now  regarded  as 
a  mere  literary  analogy  or  formal  interpretation,  as  something  read  into  the 
facts  of  comparative  embryology  by  human  prepossessions.  Concerning  the 
hjpofhetical  family  tree  of  the  vertebrata  through  the  Amphioxus,  the  .\nne- 
lida,  ihe  worms  of  Sagitta  type,  the  spiders,  Limulus  and  the  Echinoderms, 
Dri"  ;h  cjuotes  the  scathing  remark  of  du  Bois  Reymond  that  "phylogeny  of 
jrt  IS  of  about  as  much  scientific  value  as  are  the  pedigrees  of  the  heroes 

ng  the  important  embryological  researches  of  the  century  may  be 
,.oned  Wilhelm  Waldeyer's  studies  on  the  ovary  and  ovum,  including  his 

»  orj'  of  the  germinal  epithelium  (1870),  fidouard  Van  Bcnedcn  ( 
i      '        ■!  'th?  eorly  development  of  the  mammalian  ovum   (1875)  and  the 
IjF  -1  ihc  germinal  vesicle  and  embryonic  nucleus  (187Q),  the  work  of 

Al..  J- '_\gassiz  (1835-1910)  on  the  Echinoderms  (1872-83)  and  the 
Ctcr.  .ora^  the  discovery  of  the  atrio-ventricular  bundle  of  the  heart  by 
Wilhei.u  lia,  Jr.  (1893),  Johannes  Sobotta  on  the  formation  of  the  corpus 
liiteum  (1806),  Alfred  Schaperon  the  earliest  phases  of  differentiation  in  the 
central  nervous  system  (1897),  the  work  of  Florence  Sabin  on  the  lymphatics, 
and  the  important  investigations  of  George  Howard  Parker  on  the  evolution 
of  the  nervous  system. 

Of  Americans,  William  Keith  Brooks  (1848-1908),  of  Cleveland,  Ohio, 
professor  at  the  Johns  Hopkins  University  (1876-1908),  is  memorable  for  his 
monographs  on  the  oyster  (1891),  the  genus  Salpa  (1893),  which  corrected 
the  earlier  views  entertained  aa  to  its  "alternation  of  generations,"  the  Stomai- 
topoda  of  the  Challenger  expedition,  the  genera  Lucifer  and  Macrura,  and  his 
books  on  PoTigenesw  (1877),  Heredity  (1883),  and  The  FovndaHom  of  Zodlogy 
(1899).  He  founded  the  Chesapeake  Zodlogical  Laboratory  (1878),  and  was 
a  fascinating,  inspiring  teacher,  especially  through  his  unusually  beautiful 
drawings. 

Charles  OtLs  Whitman  (1842-1910),  of  Woodstock,  Maine,  professor  of 
zoology  in  the  University  of  Chicago  (1892),  founded  the  Jouriial  of  Mor- 
pkolagt/  (1887)  and  the  Biotogical  liuUetin  (1899),  and  is  memorable  for  his 
papers  on  the  embryology  of  Clepsine  (1878)  and  the  inadequacy  of  the  cell 
theory  of  development  (1895). 

Franklin  Paine  MaU  (1862-1917),  of  Belle  Plaine,  Iowa,  professor  of 
anatomy  at  the  Johns  Hopkins  University,  a  pupil  of  His  and  Carl  Ludwig,  did 
good  work  on  the  physiology  of  the  circulation  under  the  latter,  and  is  known 
tor  his  important  investigations  on  monsters,  the  pathology  of  early*  human 
embryos  (1899-1908)  and  the  structural  unit  of  the  liver  (1905).  He  collabo- 
rated with  Franz  Keibel  in  the  valuable  Afanuat  of  Human  Embryology  (1910- 
12),  the  best  modem  work  of  its  kind. 

Charles  Sedgwick  Mlnot  (1852-1914),  of  West  Roxbury  Massachusetts, 
professor  of  embryology  and  comparative  anatomy  at  Harvard  University,  was 
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tttp  aiitK'tf  '/f  an  important  tr<-ati.-w  rm  H'unan  Bmhryoion    1^92  .  v~yt>   ' 
invlunMl  many  unvM  thi-mn.  ai-o  of  a  BiblUwraphy  erf  \'erM4jr«^  Ei=ir> 
««>■  '1>'M-,  an<l  u  IjiiMiralnrif  TiiiJn^  »>{  Emk^yolagf/  (1903  .     H*  ets%>    1 
rwf  diff'Ti-nt  kin'L-<  lA  aiitomatip  mimitoinrH.  and  u   widHv  knova  :' t 
firixiiL J  inii-^-tiKati'jn.-.  [liirtinilarlv  thow>  on  the  '>riidD  and  ^avmat  d 
pliw-Kta  'IVJIj.    Hi*  Agf.  OniTlh,  arul  iMiih  (|9r»S)  states  the  "law  «%•! 
mfiTjitKr-i-."  in  virtue  of  wliich  tlM!«>  prorpsMN  n>»nilt  from  th«  5te»dT  ccaae 
li  iiriif  i|iLt>ni  into  m'liir  highly  •litTiTr«liaU!>i  foiin.-<. 

Tlioiii;!-  Hunt  HortUl  Wi">-  i,  of  l^rinpon.  KentuckT.  pMsm 
of  fxii-riniiDriil  IIl>ol'>e^-  at  Coliimhia  OJliiP'  (19ft4i,  wrote  tlw  fim  tr«2* 
on  ■'X[i'Tiriii-rit:iI  imbrnilifio'  in  Knicli^h  i1S97),  ban  made  manv  impoc^iS 
tnvi-<il!;ili'iii-  in  c'rnliryol'iKy  »iul  th<-  mi-rhani.'tm  i>f  herrdity.  and  U  the  utb.T 
fif  iiiit-t:in'liriit  ni'>nri(crnph.'<  on  Rigi-nerntian  (1901).  Erotiitian  and  AdajtXifi 
<V.*rA,.  KfionmiiiUdZnidngnMHilt.  HiTtdUy  and  Sex  (19I3>  and  tiM' ififtAin- 
i^mnj  M-fft-IUm  ll.rf.IUi,  iV.nr,,. 

iUi,rie-  Ifou-iir'l  Parker  UstVt-  >,  of  Philadelphia,  profnaor  of  loekc 
lit  lliir\Mr<l  I'nivi'r>lty  rltKKii,  i.i  the  author  of  important  wvseazvbf*  on  a> 
xun'iviil  of  |iriiiiitiv('  tyiN-:'  of  nf-uromuM-ulor  mechanism  in  tbe  hiyhrt  i*t- 
t'-t>mt'TS.  sMiiiiiiuriKivl  m  hin  nvirk  on  Th-  Elemenlarv  .VmwiM  SyMem.  Be 
■lL-<n>v<'ri-'l  tliiit  ilitTiTc-ntiation  of  ma-urlc  firecedes  diffrrpntiation  of  tb»  n^- 
V'liH  .iv:-i<-in  ill  till'  lowiT  til  lilt  irelliilur  iinimals,  which  acttords  with  Gakn'i 
liiu'  tliiit  r^tnii-tiin-  follou-s  funrtion. 

Experimental  embryolon  is  a  briuirh  '/  nqxrimenta]  morpboloKT  « 
'l<-i'i'|ii|iriii'ii),'il  iiii'i'liiinic'-  uJnlirirtliitif/iimftAanik),  a  phraae  introdurad  bj 
Wilhi'ttii  Soui  'IS-'itl-  ).  iif  Halle,  who  may  be  refpirded  as  the  found«rct 
Ihi'  scii'nri'.  Itiiiix  wuM  ii  |iii|iil  uf  Virelxiw  and  Ha^ekrl,  and  hia  bent  m 
idp'ady  .shown  iu  hi-*  fcni'luittinic  di'wrtatinn  (Jena,  1S7S),  whieh  dealt  nth 
till-  hvilpMlyniunie  PoiulilioiiH  KovcminK  llu*  fonnation  of  the  lumina  of  bruirb- 
iniE  btiKKl-v-i-wU.  In  ISIH,  h"  fuundnj  the  ArrhivfUr  Enticieklunmmfr/uinik. 
llu-  [irinfiiiKii  oriutn  of  his  scif-nee  to  daH-.  Most  of  the  early  wort  in  erprti- 
Hicniiil  itiihrvoliiiEy  wax  <lone  upon  thi-  fn)fE*H  egK.  u"  beinx  the  eBMeat  to  obtain- 
1'lii-  fiFHt  HliV  was  taken  hy  the  phyiwilofcixt  Eduard  Pflfi«r  (l»2»-19inv 
who.  in  IWCi-S:t.  made  a  nuuilc-r  of  expiTiinenta  on  eross-rertilization  mill 
■liffireiit  ^iM-rifx  of  the  froff.  in  1KK{,  PfHi|[iT  made  a  Heries  of  Ktill  mon-  iio- 
|Hirtanl.  exiNTitneiits  ii|mii  the  eB<^  of  gravity  upon  the  dev'eloptnent  of  tbf 
•ICIf,  ^Iniwintf  tliiil  the  initial  |il:iiieHof  (^leuvaftenill  be  vertical  and  thede^-pln[v 
Mient  noniiiil,  no  nialliT  liow  Ihe  ifnt  It  pliieed.  In  1SA4,  Bom  showed  ihii 
univilv  lirintiM  :iNiiit.  n  slow  re:irrnn(temeiit  of  the  content*  ttt  a  rotated  etf. 
aeciinlinc  to  their  s|H-cific  KTavily.  In  the  wime  ycai,  Roux  detnon.slrateil  that 
•■ei!'  niiirl<-il  in  a  it-ntriruical  machine  liii  not  differ  in  lIe^'elopment  from  the 
iiorni.'il  eoiilrols.  I'illin'T,  in  IKKJ,  shnweit  that  compretvion  of  the  unseg- 
iii'-iite(l  eiEic  lielwiH-n  two  plaiu-H  of  |diu<A  miKlifics  the  phmeH  of  eleavafce  actwd- 
liilt  lo  the  diriHliim  of  pnssiire.  I^^iter.  in  1S<)2.  Huns  Diiesch  (US67-  i 
sliiiniil  thill  einitiniiisl  pn-ssiin-  nn|ilii-d  to  iin  Echinus  ejtg  can  pixMluee  »  flat 
jilute  of  If)  or  U2  cells,  which  will  prorf-ed  lo  normal  development  in  thne 
rlinieiLsiiins,  ilircdly  llie  jires,-*iire  is  removed.  In  IRSS,  Houx  publLihed  hi* 
wleliralcri  r'\]H'ri[ri''iit  of  killttii-  cine  of  the  two  initial  blawtomereH  with  a  hot 
nrfillc,  jiroihieiiiii  a  ty|)ietil  hdlf-eiiilirvo.  TIlia  led  to  the  Itoux-Wei^mann 
hy[Hi1hesis  of  niir'aic  or  (|iialll!ifive  (tevelopment.  which  os-sumeti  that  the 
I'enti-r  rif  fiirni;itivi-  ehanites  is  llie  complex  structure  of  the  nucleus,  the  nfling 
of  llie  rliffiTi'iitiiil  eli;ir;ir-lers  ill  the  ijaiiithter  cells  beisfc  purely  nualitativT. 
Drii-Hi'h.  hiiwi'vcT,  foiiiirl.  in  IS'll.  llial  if  Ihe  two  blastomercfl  could  bo  nepa- 
ralrii  anil  Mi-t  fri'<'  liv  shakiiin,  llie  .iCEUientation  in  each  w-ould  |co  on  unilattr- 
ally  up  to  the  lilnsliila  NtriKe,  after  whieli  tlieom-n  side  of  the  latter  would  cliwe 
over.  n'sulliiiB  in  ii  fully  ilevi-lojied  hut  sniall-Rized  embryo.  Thomas  Hunt 
Morean  (INIil'i-  ),  by  nitatinK  Ihe  Hiirvivinjt  Wastomere  in  Houis's  bot- 
iiec'ilTi-  i-xiMTiiiieiit,  so  Hint  the  while  |Ktlc  wiis  turned  upwiinl,  produced  a  whol* 
eniliryoof  half  size  (IKfht),  sliowinn  that  Ihe  complHed  development  wan  due  to 
11  ri'iirranjiement  of  thi-  eonleiils:  anil  Srhultzn.  in  1)^04.  pnHluced  double  mott- 
slcrs  hy  inverliiin  a  fertilizril  frojj'M  ffw  Is-tween  two  (tiass  platen.  iio  that  the 
dark  |Kile  of  thi-  ckk  came  u]i|iiTnuist.  In  ISII.%.  Driesch  and  Morf^n.  by  cut- 
tinK  otT  a  piece  of  the  imitoplaMtn  of  a  i-tenuphurc  egn,  prior  to  Begwenlatian, 


sdbvGoOgIc 


MODERN    PERIOD  571 

without  damagiiig  the  nucleus,  produced  the  Home  haJf-embryo  which  ordi- 
narily results  from  isolating  the  blaatomeres  of  this  egg.  In  1^6,  Boveri  ImA 
succeeded  in  fertilizing  a  non-nucleated  piece  of  sea-urchin  egg  with  the  sperm 
of  another  species,  producing  an  organism  destitute  of  mater^  charaxiteriBtics, 
Later,  Jacques  Loeb  produced  the  fatherless  sea-urchin  and  fatherless  frog. 
All  this  indicated  that  the  protoplasm,  rather  than  the  nucleus,  is  the  princiml 
agent  in  the  production  and  regulation  of  form  (morphogenesis).  Herbst 
pointed  out  (1894-1901)  that  the  formative  and  directive  stimuU  are  usually 
external  in  plants  and  internal  in  animals.  From  a  number  of  facts  of  tjiis 
order,  including  the  many  novel  experimenta  upon  regeneration  in  adult  marine 
hydroids  by  Loeb,  Morgan,  Miss  Bickford,  and  others,  Driesch  was  led  to 
formulate  hia  quantitative  theory  of  cell-division,  viz.,  that  the  "prospective 
value"  of  any  embryonic  cell  is  simply  a  function  of  its  location;  and  that 
protoplasm  is  a  "polar  bilateral  structure/'  capable  of  regulating  its  develop- 
ment Bymmetrically  in  any  of  the  three  dimensions  of  space,  also  a  "harmoni- 
ous equipot«ntial  system,  having  the  same  potency  for  development  in  all  its 
parts.  From  the  totipotency  of  protoplasm,  Driesch  argued  that  its  functions 
can  never  be  explained  mechamcally,  since  a  machine,  the  smoIleBt  part  of 
which  is  identical  in  structure  and  functional  capacity  with  the  whole  machine 
itself,  is  unthinkable.  The  same  sharp  distinction  which  is  made  in  mechanics 
and  patent  law  between  a  "tool"  and  a  "machine"  is,  therefore,  to  be  observed 
between  a  machine  and  a  living  organism  or  substance,  since  the  former  is 
always  a  clumsy  imitation  of  the  latter,  and  never  vice  versa.  If  this  point 
were  constantly  observed  by  biologtsts,  the  superfine  vitalism  of  Dnesch 
woiJd  soon  dwindle  into  a  truism,  for  the  eminent  morphologist  has  latterly 
invoked,  as  a  substitute  for  the  medieval  vital  principles,  the  old  Aristotelian 
"entelechiee,"  which  is  again,  only  a  pefifzo  prineipii,  Driesch  has  given  up 
experimentation  to  philosophize  in  the  Cloud-Cuckoo-Land  of  "harmonious 
equipotential  systems,"  but  his  quantitative  theory  of  the  development  of 
the  ovum  had  the  advantage  of  bemg  identical  with  the  "epi^enesis  of  WiriiS 
and  von  Baer,  while  Roui?s  "mosaic  theory"  is  only  a  modified  form  of  the 
old  "preformation"  hypotheeiB  of  Bonnet  and  Haller.  Roux,  having  become 
enmeshed  in  these  difficulties,  devoted  a  great  deal  of  labor  to  the  task  trf  ex- 
tricating himself  by  means  of  "sage  provisos,  sub-intents  and  saving  clauses." 
Thus,  two  of  the  ablest  experimental  morpbologists  of  recent  times  have  lapsed 
into  scientific  inactivity  through  the  effect  of  their  own  theories. 

The  nmsterB  of  physiology  in  the  second  half  of  the  iunet«enth 
century  were  Hehnholtz,  Claude  Bernard,  and  Carl  Ludwig,  In 
the  second  rank  come  du  Bois  Heymond,  Briicke,  Goltz,  Pflijger, 
Brown-S^uard,  and,  among  the  physiolt^cal  chemists,  Willy 
Kiihne,  Hoppe-Seyler,  Salkowski,  and  Koeeel.  About  the  middle 
of  the  century,  the  physical  princijdes  of  the  Conservation,  Trans- 
fonnation,  and  Dissipation  of  Energy  came  into  prominence,  and 
we  may  heffn  with  the  great  mathematician  and  physdcian  who 
made  these  an  essential  part  of  physiological  theory. 

Hermann  von  Helmholtz  (1821-94),  of  Potsdam,  was  of  mingled 
GemuiQ,  English,  and  French  extraction,  and  was  educated  as  a 
siu^^n  for  the  Prussian  army.  At  the  University  of  Berlin,  he 
came  under  Johannes  MUller  and  Gustav  Magnus,  and  met  such 
younger  men  as  Virchow,  du  Bois  Rejwiond,  Eriicke,  Kirchhoff 
and  ClausiuB.  His  inaugural  dissertation  dealt  with  the  origin  of 
nerve-fibers  from  cells  in  the  ganglia  of  leeches  and  crabs,  which 
he  bad  observed  with  a  rudimentary  compound  microscope 
(1842).    During  his  barrack  life  at  Potadam  be  published  his 


sdbvGoogIc 


572 


HISTORY   OF  MEDICINE 


wt       1 


essay,  V^>er  die  EThaUvng  der  Kraft  (1847),  which  established  his 
reputation,  althoi^h,  at  first,  appreciated  only  by  the  nuithaiu- 
tician  Jacobi.  In  1849,  Helmholtz  was  appointed  professor  of 
physioli^y  and  pathol(^  at  Konigsberg,  subsequently  occuKing 
the  chairs  of  anatomy  and  physiolc^  at  Bonn  (1855-58),  ph>'9i- 
ology  at  Heidelberg  (1858-71),  and  physics  at  Berlin  (1871-94). 

The  essay  on  the  Congervfttion  of  Energy  established  the  first  law  of  tbef- 
modyriamicH,  viz.,  that  all  modes  of  enet^,  as  beat,  light,  electricity,  atid  all 
chemical  phenomena,  are  capable  of  tranSormation  from  one  to  the  other  but 
otherwise  indestructible  and  impossible  of  creation.     This  had  actually  been 
demonstrated  for  physiological  proceases  by  the  Heilbronn  physician,  Robo-^ 
Mayer,  and,  for  physical  phenomena,  by  Jamee  Prescot  Joule,  in  1S42,  bu'^ 
Helmholtz  ^ve  it  universal  aonllFai' — 
tion.     During 
Clauaius  and  L 

the  second  law  of  thermodynamic^^^ 
which  asserts  that  energy,  in  all  it — — * 
modes,  is  continually  Sowing  orteniM-^ 
ing  to  Sow  from  stales  of  concentr^i^^>' 
tion  to  phases  of  dissipation  and  neve  --^ 
otherwise.  This  was  applied  to  a^^KU 
physical  and  chemical  phenomena  h^  "V 
one  of  Hetmholtz's  pupils,  the  Yal^^  -^ 
professor,  Willard  Gibbs  (1872-7B)  ^, 
of  whose  work  Helmholtz  wrote  ar^^^i 
appreciative  study  in  1 882.  That  thLM  '  '' 
muscles  are  the  main  source  of  iiiiiiiiii  ^1 
heat  was  demonstrated  by  Helmholl^^^ 
in  isolated  preparations  in  1848,'and  — . 
in  1850-52,'  he  measured  the  veloett)^^9' 

of  the  nervous  impulse  with  the  pen 

dulum-myograph    of    hin    invention 
Hw  invention  of  the  ophthalmoscope       -■ 
in    1851,'   made    ophthalmology    ai"^^ 

exact  science,  and  it  was  followed  by 

hia  phakoscope  and  ophthajmometj'e 

(1852).     With  the  latter,  he  wa.-*  ablF 

to  determine  the  optical  constants  ancB. 

explain  the  mechanism  of  accommo 

dation  (1854),  particularly  the  part:; 
played  by  the  lens.  His  great  Hand — 
book  of  Physiological  Optics  (1856 — 
67)  is  a  permanent  classic,  containing 
his  revival  of  the  Young  theory  oT 
color  vision,  which  he  regarded  as  a. 
The  Timempfindungm-^ 


Hermann  von  Helmholtz  (1821-94). 


Hpecial  ease  of  Miiller's  law  of  specifii  .   _    . 
(1863)  shows  the  same  wonderful  sweep  and  ma« 

time,  the  flcconinlishcd  musician.     Neverhasthe  ._    

exhaustively  deaJt  with,  except,  perhap,  in  Lord  Rayleigh's  treatise.  Amonfc' 
other  things  which  cannot  be  recorded  here,  Helmholtz  also  made  an  important 
study  of  the  mechanism  of  the  tympanum  and  ossicles  of  the  middle  ear  (1869), 
which  did  much  to  elucidate  the  phenomenon  of  audition.    After  ntwiiTTiing  th» 

>  Arch.  f.  Anat.,  Physiol,  ii.  wissensch.  Med.,  Berl,  1848,  144-164. 
'Ibid.,  1850,  71;  276:  1852,  199.    See,  also,  E.  Ebstein:   Janus,  Amst, 
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chairof  physics  at  Berlin  and  becoming  director  of  the  Phvsico-Technical  Insti- 
tute at  CharlotteDbuTK  in  1887,  he  devoted  the  rest  of  hi.t  life  to  the  ficUl  in  which 
his  true  Benius  lay  and  in  which  he  was  only  equaled,  in  modem  times,  by  such 
men  as  Clerk  Maxwell  and  Lord  Kelvin.  In  mathematical  physics,  Helm- 
holtz  made  contributions  of  the  fitwt  rank  to  the  principles  of  dynamics,  hydro- 
dynamics, thermodynamics,  and  electrodynamics.  He  investigated  the  spin 
or  vortex  motion  of  an  ideal,  frictionless  fluid  (1858-73),  he  introduced  the  idea 
of  the  convection  of  electricity  by  moving  material  systems,  and,  in  his  Faraday 
lecture  of  1881,  stated  his  belief  that  the  chemical  atoms  arc,  in  their  ultimate 
natm*,  electric.  Independently  of  Gibbs,  he  defined  the  "free  (available) 
enei^"  of  a  chemical  system  as  the  difference  between  its  total  (intrinsic) 
energy  and  its  molecular  (unavailable)  ener^;  and  he  was  the  first  to  intro- 
duce the  idea  that  the  "hidden  motions"  of  material  bodies  are  those  of  cyclic 
systems  with  reversible  circular  motions  (as  in  the  gyroscope  or  the  governor 
of  a  steam-engine),  in  other  words,  rotational  stresses  in  the  ether  or  "whirls  of 
enerftj',"  The  Gibbs-Helmholtz  equation,  which  asserts  that  the  electromo- 
tive force  of  a  galvanic  cell  (the  actual  work  it  can  do)  is  equal  to  its  free  ener^ 
per  electro-chemical  equivaJent  of  decomposition,  is  now  one  of  the  basic  pnn- 
ciples  of  physical  and  physiological  chemistry,  containing,  as  Nemst  says,  "all 
that  the  lawa  of  thermodynamics  can  teach  concerning  chemical  processes." 
It  was  in  Helmholtz's  laboratory  that  Rowland  investigated  the  properties  of  a 
moving  body  charged  with  electricity,  so  important  in  colloidal  chemistry,  and 
■  k«*  cjn-*..  j^..».«..»-«j  »u«  »i».4^»  /xj«-t*:«.\  —....^^  which  led  to  wireless 


Yet,  although  he  stood  at  the  summit  of  the  highest  department 
of  human  thought,  Helmholtz  never  forgot  that  he  was  a  physician. 
"Medicine,"  he  said,  with  pride,  "was  once  the  intellectual  home 
in  which  I  grew  up;  and  even  the  emigrant  best  understands  and 
is  best  understood  by  his  native  land,"  He  even  made  a  little 
contribution  to  medical  practice,  the  application  of  quinine  sul- 
phate to  the  nasal  mucous  membrane  in  hay-fever  (I86ft0-  As  a 
lecturer  on  "popular  science,"  Hehnholtz  was  approached  only  by 
Huxley,  lyndall,  and  Ernst  Mach.  His  writings  in  this  field  have 
an  elevation  and  dignity,  a  genial  command  of  vast  resources,  which 
is  peculiarly  his  own.  In  them  one  senses  the  personal  nobihty  of 
the  scientific  gentleman.  Helmholtz  was  of  middle  height,  a  man 
of  extremely  serious,  dignified  manner,  his  head  of  Goethean  pro- 
portions, with  fine,  earnest  eyes.  With  the  sincere,  he  was  abso- 
lutely sincere  and  helpful.  With  shallow  or  trivial  persons,  he 
was  apt  to  invest  himself  with  "the  subtle  ether  of  potential  dis- 
approbation," which,  as  some  have  testified,  made  them  feci  as  if 
they  were  dealing  with  the  fourth  dimension  of  space.  He  had  the 
northern  tendency  toward  the  impersonal,  and  this  was  mani- 
fested even  in  his  attitude  toward  religion.  As  to  his  ultimate 
views  of  the  great  questions  of  life,  death,  and  immortality, 
Helmholtz  was  inscrutable  and  gave  no  sign.  And,  in  tUs 
regard,  his  impersonal  contributions  to  mathematical  and  phy- 
siological science  are  a  true  expression  of  his  strong  and  dignified 
character. 

<  Ueber  das  Heufieber,  Arch.  f.  psth.  Anal.,  Berl.,  1869,  xlvi,  100-102. 
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Emil  du  Bois  Reymond  (1818-96),  of  Berlin,  the  founder  of 
modem  electrofdiysiology,  was  of  French  extraction,  and  he  wrote 
in  German  with  the  clarity  and  precision  commonly  associated  with 
the  French  language  and  literature.  Like  Helmholtz,  be  was  one 
of  Johannes  MiiUer's  pupils,  and  succeeded  the  latter  as  profesoor 
of  physiolc^y  at  Berlin  in  1858,  holding  the  chair  for  the  rest  d 
his  life.  Here  he  added  a  new  luster  to  the  Berlin  Faculty,  turn- 
ing out  many  hne  pupils,  and  supervising  the  construction  of  the 
palatial  Physiological  Institute  (opened  November  6,  1877),  the 
best  equipped  laboratory  of  its  kind  in  the  world.  The  studies  of 
du  Bois  Reymond  relate  almost  entirely  to  the  physiology  of  those 
muscle-nerve  preparations  which  he  did  so  much  to  introduce  into 
laboratory  experimentation, 
and  his  numerous  invesU^ 
tions  were  twice  printed  in  ccJ- 
lective  form— in  1848-60  aod 
1883.  After  the  discoveiy  d 
muscular  electricity  by  Gal- 
vani,  and  of  physiological  teta- 
nus by  Volta,  in  1792,  there 
was  httle  done  in  electrophya- 
ology  beyond  the  introduction 
of  the  astatic  galvanometer  by 
Leopoldo  Nobili  (1784-1834), 
of  Florence  (1825);  and  the 
brief  investigations  of  Stefano 
Marianini  (1790-1866),  and  of 
Carlo  Matteueci  (1811-68). 
who  introduced  the  word 
"tetanize"  (1838),  and  first 
demonstrated  the  "rheoscopic 
frog"  effect,  viz.,  that  the  mus- 
cle of  a  muscle-nerve  prepara- 
tion will  contract  if  its  nerve  be 
laid  across  another  contracting  muscle  (1842').  Du  Bois  Reymond 
introduced  faradic  stimulation  by  means  of  the  interrupted  (make- 
and-break)  current  from  the  special  induction  coil  which  is  called 
after  him  (1849),  made  a  thoroughgoing  investigation  of  physio- 
logical tetanus,  and  was  the  first  to  describe  and  define  electrotonus 
(1843),  representing  both  conditions  graphically  by  means  of  al- 
gebraic curves. 


Emil  Hu  Bois  Reymond  (1818-96). 


'  Matteueci:  Compt.  rend.  Acad.  d.  sc,,  Paris,  1842,  iv,  797. 
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lent  which  can  be  demonstrated  with  a  galvanometer,  b^  closing  the  circuit. 
He  wrongly  inFerred  that  this  difference  of  potential  exists  in  normal  uncut 
muHcle,  but  Hermann  has  since  shown  that  it  is  due  to  chemical  changes  in  an 
injured  end.  Since  du  Bois  Reymond's  time,  a  tetanic  condition  of  injured  or 
iminjured  muscle  has  been  regiuiled  as  the  summation  of  individual  responses 
evoked  by  rapidly  succeeding  stimuli.  He  showed  that  tetanized  muscle 
yields  an  acid,  resting  muscle  a  neutral,  reaction;  that  stimulation  with  a 
ooDstant  current  has  no  effect  upon  nerve,  and  stated  the  "law  of  stimula- 
tion," in  virtue  of  which  the  excitation  of  nerve  depends,  not  upon  the  inten- 
sity of  the  current,  but  upon  the  rapidity  of  its  variation  or  upon  maximum 
■variations  in  unit  time.  He  beUeved  that  the  "currents  of  rest"  and  other 
electric  phenomena  which  he  found  in  muscle,  nerve,  and  the  glands,  were  due 
to  electromotive  molecules  of  prismatic  form,  arranged  in  series  end  to  end,  un- 
broken circuits  being  maintained  by  the  fact  that  these  tissues  are  all  moist 
conductors.  He  applied  the  same  reasonine  to  the  organs  of  electric  fishes, 
which  he  was  the  first  to  study  in  detail,  and  he  summed  up  his  view  by  statii^ 
that  electrophysiological  stimulation  is  merely  a  phase  of  electrolysis. 

During  hiB  long  life,  du  Bois  Reymond  wrote  many  fascinating 
essays  and  many  fine  biographical  memoirs,  in  particular,  his  scien- 
tific studies  of  the  French  materiajista,  Voltaire,  La  Mettrie,  Di- 
derot, Maupertuis;  and  of  Johannes  Miiller  and  Helmholtz,  the' 
latter  being  the  standard  soimses  of  information  in  regard  to  their 
achievements.  These  lectures  are  written  with  great  verve  and 
esprit,  displaying  wide  cultiue,  but  are  more  loaded  with  emdition 
than  those  of  Helmholtz.  Two  have  attracted  especial  attention — 
those  on  the  Limits  of  Natural  Science  (1872)  and  the  "Seven 
World-Riddles"  (1880),  in  which  their  author  professes  a  ripd 
denial  of  final  causes  in  regard  to  such  problems  as  the  nature  of 
force  and  matter,  the  origin  of  motion,  the  origin  of  hfe,  the  pur- 
poseful character  of  natural  phenomena,  the  origin  of  sensation, 
thought,  and  speech,  and  the  freedom  of  the  will,  summing  up  his 
view  in  the  oft-quoted  phrases,  Igrwratnmua,  DubHemus.  In 
person,  du  Bois  Reymond  was  a  man  of  middle  height,  of  ruddy 
countenance  and  energetic  features,  strong  and  athletic,  with  fiery 
glance  and  lively  gestures.  He  left  two  sons,  both  of  whom  be- 
came well-known  physicians. 

The  example  of  Helmholtz  and  du  Bois  Reymond  gave  an  added  interest 
to  the  study  of  the  phTslolog;  of  muscle  and  nerve,  and  the  special  advance 
that  was  made  was  in  the  introduction  of  new  instrumental  procedures.  Many 
of  these,  such  as  the  cosine  lever,  the  myotonograph,  and  the  improved  thermo- 
pile, were  introduced  by  Adolf  Fick  (1829-1901),  of  Cassel,  a  pupil  of  Lud wig's, 
who  wrote  two  important  works  on  medical  phj^cs  (ISSC)  and  on  mechanical 
work  and  heat-production  during  muscular  activity  (1882*).  The  method  of 
obtaining  myf^ams,  introduced  by  Schwann  (1837)  and  Helmholti  (1850) 
was  vastly  improved  by  fitiennc-Jules  Harey  (1830-1904),  of  Paris,  who 
showed  that,  in  order  to  avoid  the  errors  from  inertia  and  other  causes,  it  is 
best  to  have  a  very  hght  writing  style  for  the  tambour  (1860).  Investigation 
was  also  materially  aided  by  such  instruments  as  d'Arsonval's  galvanometer, 
Lippmann's  capillary  electrometer,  Fick's  tension  writ<;r  (1882),  the  ingenious 

>  Fick:  Die  medizinische  Physik,  Braunschweig,  1856. 
'  Fick;  Mechanische  Arbeit  und  Warmeentwicklung  bei  der  Muskeltha- 
tigkeit,  Leipiig,  1882. 
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improvMiiaiti  of  the  SemdiiiftTlaDi  M^jniM  Blii.  fa> 
iKMuetric  and  iioloiiio  oirvas  (ISn),  Bsnatc^^oiffBL 
"  K>'aaaop^(18Ml>),  ftvthesUuhrofvobmtUT 
ui,mndhiaiim>t(Humeter  (18SQ)>  Fboteouhyif 
by  Sir  John  Barton  SMidmoo  (lS»-19(e)  and^  J 
1917)  in  measuring  tbe  tirae  idw 

muacle,  wfaioh  they  reduced  from  thi    _  _        

Berniitein,  one  «  du  Bnia  Itxymaad'm  bort  VfOa,  bam  alao  doiia  Imii'l'r^ 
work  upon  the  themwdynamiM  of  mnaealar  eonliMtiim  (IfiOB-dQ.  Ik 
effect  of  Terstrine  upon  nnuoular  eootnotian  ("nmtoiniMd  iiiiilin  ^m 
ent  investigated  br  lUUikcr  (1886*)  and  lata  W  Biwdd  and  Birt  {Um. 
Willy  KOhne  imved  that  niUBde  plaana  ia  m^uLiblB  (1850)  aiid  floid  vUii 
the  livins  Sbet  (1863).  Ludimar  Homann  nmatkatod  miiMidar  Brtrika- 
lism  (isar).  showing  that  then  ia  inenaaed  rfimtnrtiinB  at  OOb  maa  ggatt» 
tion.  Angelo  Mouo  (1846-1010),  of  Turin,  invMtigKtad  oKMouto  M«B 
with  the  ergognph  (1890-91*).  and,  by  injeotion  aqxrinMota  iritli  tba  falaid 
of  a  fatigued  animal,  indicated  that  Migue  ia  dna  to  m  toode  nradnot  of  ■»• 

"-aap«i.  Aw* 


•  eontiMtian,  Ohlwlhg 

his  theoiT  by  an  artifieul  woBb 
made  of  a  nolin-stimc.  Bourn  d 
the  beet  work  on  nnnalB  ««  dow 
in  Cari  iMdwig'B  laborataiT,  n  pr- 
ticular,  H.  P.  BowdJtdi'a  ittin— ■*■*- 
tion  of  the  stairDBBa  plMBOMaa 
(Treppe)  in  Bnooth  (hoMt)  nMHdB 
(1871'),  von  Erica  upoD  the  dhitrf 
tenaion  imon  the  nmpaaiBt  of  mnidi 
'-  etimuh  (1880),  and  the  wvk  of 


Hugo    Sjooecker    (1839- 

1914),  of  lieKnits,  Silesia,  a 

pupil  of  Helmholtz,    Wimidt, 

Kilhne,  Traube  and  Ludwift 

HuKo  Kronecker  (183&-1914).  ^j^^  proffflsor  of  physiology  at 

Bern  (1885-1914),   has  eqn- 

cialb'  distinguished  hiniscif  by  his  work  on  fatigue  and  reeovoy 

of  striped  muscle  (1871^),  his  proof  that  heart  muscle  cannot  be 

tetanize<l  (1874"),  his  investigation  of  the  mechaniam  erf  d 


'  Mos-w;  Arch.  ital.  de  biol.,  Turin,  1890,  xiii,  124-141. 
'Sanderson:   Jour.  Physiol.,  Lond.,  1895,  xviiL  146. 
f.  d.  Res.  Physiol.,  Bonn..  1897,  Ixvii,  207. 

•  Kolliker:  Virehow's  Arch.,  Berl.,  1866,  X,  257-272. 
'  Mosso:  La  fatica,  Milan,  1891. 

*  Tr,  Intemat.  Med.  Cong.,  1890,  Bwl,  1891,  a,  2.  Abth.,  13. 
■Bowditch:    Ber.  d.  k.  sachs.  Geeellech.  d.  Wiaaenach.,  Leins.,  18 

xxiu,  652-689. 

'  Kronecker:  Arb.  a.  d.  physiol.  Anst.  lu  LeipE.,  1871, 177-266. 
•KroneckeF:  Ludwig  Fealachrift,  Leipz.,  1874,  pt.  1,  pp.  cfamii-ecn. 
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tion  (with  S.  J.  Meltzer,  1880-83),  his  inventions  of  the  phreno- 
graph,  the  thermo-esthesiotneter,  the  graduated  induction  coil,  the 
frog-heart  inanomet«r,  and  a  perfusion-cannula,  his  studies  of  reflex 
action,  animal  heat,  innervation  of  respiration,  and  many  other 
things  of  importance.  The  classic  experiments  of  Bowditch  and 
Kronecker  on  heart-muscle  have  led  to  the  principle  that  the 
heart's  motto  is  "all  or  none,"  t.  c,  no  matter  what  the  stimulus, 
it  will  either  contract  to  the  fullest  extent  possible  or  not  at  all. 
Kronecker  also  investigated  the  importance  of  inorganic  salts  for 
the  heart-beat,  the  rationale  of  transfusion,  and  the  physiology  of 
mountain  sickness.  He  directed  and  assisted  von  Basch  in  the 
first  sphygmomanometric  studies  on  human  beings,  and  was  in- 
strumental in  the  foundation  of  Mosso's  Monte  Rosa  Institute  in 
the  High  Alps,  of  the  Hallerianum  at  Berne,  and  of  the  Institut 
Marey  at  Paris.  He  was  the  soul  of  Ludwig's  laboratory  and  a 
lifelong  promoter  of  cordial  relations  amoi^  scientific  men  (Melt- 
zer). His  American  pupils  include  Meltzer,  Stanley  Hall,  Gush- 
ing, Mills,  and  H.  C.  Wood,  jr. 

The  mecbonicB  of  locomotion  was  first  inveatiRated  by  the  Weber  brothers 
(1836),  latPr  by  Samuel  Hautchton  (IS73),  and  along  rigid  niathemBtical  linea 
by  Christian  Wilhehn  Braune  and  Otto  Fischer  (1891-95).  The  idea  of  in- 
vestigating locomotion  by  serial  (cinematoeraphic)  pictures  waa  first  su^ested 
by  the  astronomer  Janascn,  who  obaerved  the  transit  of  Venus  in  thia  way 
(1878).  The  method  was  perfected  and  utilized  by  E.  J.  Marey  (Z<e  nuniue- 
jnenl.  1S94)  and  by  Eadweard  Muybridge  in  his  allasee  of  animab  and  of  tlie 
nude  human  f^re  in  motion  (189&-1901). 

After  du  Bois  Rcymond,  the  moet  interesttni;  investigations  upon  the 
physiology  of  nerve  were  the  diacoveir  of  the  inhibitory  power  of  the  vaicus 
nerve  by  the  Weber  brothers  (1845);  Hetmholtz's  measurement  of  the  velocity 
of  the  nerve  current  (1850-52),  which  was  avowedly  suRRested  by  du  Bois 
Rpymond'a  work;  Eduard  PfliiKer's  monoRTaph  on  electrotonns  (1859),  in 
which  he  first  staled  the  famouH  laws  governing  the  make  and  break  stimula- 
tion of  nerve  with  the  galvanic  current:  the  early  work  on  the  "excito-flecre- 
tory  system."  of  Henry  Fraser  Campbell  of  Georgia  (1857),  the  Ritter-Rollet 

Chenomenon  (1876);  Angelo  Mosso'.s  investigations  of  the  movements  of  the 
rain  (1876),  his  instrument  for  studying  the  cerebral  pulsations  and  counting 
the  duration  and  degree  of  a  sensation  transmitted  to  the  brain  from  without 
(1876'),  which  won  him  the  prize  of  the  Accademia  dei  Lincei;  the  studies  of 
mechanical  irritation  of  nerve  by  Rudolf  Heidenhain  (1858),  Robert  Tiger- 
stMlt  (1880),  and  von  UexkUU  ("nerve-shaker,"  1895);  Paul  Gttitzner  on  the 
effect  of  chemical  stimulation  (1893);  the  investigations  of  Magnus  Blix  upon 
the  wpecific  energies  of  the  cutaneous  nerves  (1884-85).  of  Alfred  Goldscheider 
upon  the  temperature  nerves  (1884-8.5),  and  of  Henry  Head  upon  the  effects  of 
injury  and  section  of  peripheral  nerves  and  the  mechanism  of  sensation  and 
cerebration'  (1906-18).  Head's  war  studies  have  resulted  in  the  discovery  of 
the  "mass  reflex,"  a  diffuse  and  massive  response  to  stimuli,  a  primitive  de- 
fensive reaction  against  pain,  which  had  seemingly  remained  dormant  until 
thrown  into  relief  by  "shell-shock"  and  the  gross  mjuries  to  the  spinal  cord 
characteristic  of  the  recent  war. 


'  Mosso:  Arch,  per  le  sc.  med.,  Turin,  1876-7,  i,  252-256. 
*H.  Head  and  G.  Riddoch:  Brain,  London,  1918,  xl,  217-231. 
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One  of  the  most  important  experiments  was  the  demonstn- 
tion  of  the  indefatigability  of  nerve  (1890')  by  Henry  PicWing 
Bowditch  (1840-1911),  of  Boston,  Massachusetts,  who  founded 
the  first  physiological  laboratory  in  the  United  States  (1871), 
made  the  first  investigation  of  the  Treppe  in  heart  muscle  (1871), 
showed  that  delphine  will  mtdce  the  heart  beat  rhythmically  (1871), 
was  a  pioneer  in  investigating  the  growth  of  children  (1877-^), 
and  did  important  work  upon  reenforcement  of  the  knee-jerk  (1890). 

Bowditch's  proof  that  nerve  cannot  be  tired  out  was  accompligbed  b^ 
paralyzing  the  motor  Derv&«DdiiigB  in  the  muscle,  to  elintinate  the  latter,  mi 


Henry  Pickering  Bowditch  {1840-I9II). 

Btimulating  the  nerve  nt  intervals,  under  artificial  rcst''''ation,  until  the  effect 
of  the  druR  wore  oft,  when  it  was  seen,  from  the  muscular  twitchinga,  that,  in 
spite  of  the  proloOKed  excitation,  the  nerve  had  responded  and  still  responded 
to  the  stimulus.  Bernstein  (1877)  and  Wedcnsky  (1884)  varied  the  experi- 
ment by  blocking  off  the  nerve  from  the  muscle  by  means  of  a  galvanic  current 
(Wedensky  effect'),  and  Maschek,  in  1887,  blocked  the  nerve  by  local  applica- 
tion of  ether  vapor  to  a  part  between  the  stimulated  region  and  the  muscle, 
tie  nerve  still  responding  after  twelve  hours'  excitation. 

Thus  the  initial  experiment  of  Bowditch  led  in  time  to  the  ide» 
of  anesthetic  blocking  of  the  nerve-trunks  by  Crile  and  Gushing, 
which  is  one  of  the  fundamental  principles  of  recent  surgery. 

>  Bowditch:  Arch.  f.  Physiol.,  Leipz.,  1890,  505-508. 

« Wedensky:  Centralbl.  f.  d.  raed.  Wissensch.,  Berl.,  1884,  jcdi,  66-68. 
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The  whole  subject  of  muscle-nerve  preparationa  was  exhaus- 
tively treated  in  the  Eledrophyaiologie  (1895)  of  Wilhelm  Bieder- 
tnann  (1854-  ),  and  du  Bois  Reymond's  studies  upon  electrical ' 
fishes  were  continued  by  GuBtav  Theodor  Fritsch  (1887-90),  Karl 
SchSnlein,  and  the  late  Francis  Gotch  (1887-95).  The  chemical 
side  of  nervous  activity  has  been  investigated  by  William  D.  Halli- 
burton (London,  1901),  A.  B.  Macallum,  and  Menten  (1906). 

The  starting-point  of  the  neuron  theory  was  the  epoch-making 
experiment  of  Augustus  Volney  Waller  (1816-70),  of  Mverton 
Farm,  Kent.  He  showed  that  when  a  nerve  is  cut,  the  distal 
stump  (the  axis-cylinders,  severed  from  the  nerve-cells)  will  soon 
degenerate,  while  the  proximal  stump  remains  relatively  intact 
(1850),  from  which  he  inferred  that  the  nerve-cells  nourish  the 
nerve-fibere.  By  the  same  method  Waller  showed  that,  if  an 
anterior  spinal  nerve-root  is  severed,  the  degenerative  changes  in- 
dicate that  the  nutritive  centers  of  the  motor  fibers  must  lie  in 
the  spinal  cord,  while,  in  the  case  of  section  of  the  posterior  (sen- 
sory) roots,  they  are  seen  to  lie  in  the  posterior  root  ganglia.  These 
experiments  won  for  Waller  the  Montyon  Prize  of  the  French 
Academy  of  Sciences  (2000  francs)  in  1856,  and  they  have  been 
repeatedly  confirmed  by  the  observations  of  the  histologists  who 
worked  on  the  neuron  theory.  Some  important  observations  on 
old  amputations,  made  by  the  late  William  Howship  Dickinson 
(1832-1913),  of  Brighton,  England,  in  1865,  demonstrated  that  the 
proximal  stump  of  a  severed  nerve  eventually  undei^oes  atrophy.' 

The  theory  that  the  functions  of  the  brain  can  be  localized  in  the  cerebral 
cortex  wax  introduced  in  somewhat  fantastic  form  by  Franz  Joseph  Gall  (1757- 
1828)  as  on^anology  or  cranioacopy,  and  by  his  pupil,  Johann  Cappar  Spurz- 
heim  (1776-1832),  as  phrenology,  their  joint  reseaj-cheB  appearing  as  a  four- 
volume  treatise,  with  atlas,  in  1810-19.'  This  contained  many  really  impor- 
tant additions  to  cerebral  anatomy  and  also  the  theory  that  the  brain  is  a  bundle 
of  some  twenty-seven  (later  37)  separate  "organs^"  presiding  over  the  different 
moral,  sexual,  and  intellectual  traits  of  the  individual,  their  size  being  propor- 
tional to  the  preponderance  of  these  traits  and  manifested  on  the  surface  of 
the  skull  as  protuberances.  Gall's  theory  drove  him  out  of  Vietma,  but  two 
medals  were  struck  off  in  his  honor  in  Berlin,  and,  like  Hahnemann,  he  died 
rich  in  Paris.  Spurzheim's  propagandism  led  to  the  formation  of  secret  phreno- 
logical societies  and  phrenological  iouniaJs  in  Great  Britain  and  the  United 
States.  The  theory  attracted  the  favorable  notice  of  Goethe,  who  shrewdly 
pointed  out  that  the  secret  of  ita  hold  upon  the  popular  mind  lay  in  the  fact 
that  it  dealt  with  particulars  rather  than  general  propositions;  in  other  words, 
the  folk-mind,  even  in  fashionable  people,  was  not  unnaturally  preoccupied 
with  the  various  cranial  "bumps"  wbicb  located  the  specific  amativeness, 
oombativenesB,  philoprogenitiveness,  etc.,  of  the  person  in  question.  Ex- 
I>Ioitcd  by  quacKS  and  chariatans,  phrenology  soon  became  an  object  of  de- 
rision among  scientific  men. 

■  Dickinson;  Jour.  Anat.  &  Physiol.,  Lond.,  1869,  iii.  88-96,  1  pi. 
*Gal]  and  Spurzheim:    Anatomie  et  physiologie  du  syst^me  ncrveux. 
Paris,  1810-19. 
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The  first  real  advance,  after  the  experiments  of  Flourens  and 
Legallois,  was  also  the  most  important  one,  viz.,  the  woik  of 
Gustav  Fritsch  (1838-91)  and  Eduard  Hitzig  (1838-1907),  estab- 
lishing the  electric  excitability  of  the  brain  (1870'),  which  had  been 
doubted  since  the  time  of  Flourens.  Motor  aphasia  from  injuiiea 
or  lesions  in  the  region  of  the  third  left  frontal  (Broca's)  convolu- 
tion had,  indeed,  been  established  by  Bouillaud  (1825)  and  Broca 
(1861),  and  localized,  epileptiform  spasms  from  definite  cerebnl 
lesions  had  been  described  by  Richard  Bright  (1836)  and  Hugh- 
lings  Jackson  (1875);  but  the  experiments  of  Fritsch  and  Hittig 
upon  the  dog's  brain  were  the  first  to  show  that  local  bodily  move- 
ments and  convulsions  can  be  produced  by  stimulation  of  definite 
areas  in  the  brain,  always  identical  in  different  aninuils  of  the  same 
species,  and  that,  per  coiUra, 
removal  of  these  areas  will 
produce  paralysis  or  loss  of 
function  of  the  correspond- 
ingpartaof thebody.  These 
observations  were  vetiSed 
and  greatly  extended  by  the 
work  of  Sir  David  Fwiiet 
(1843-  ),  upon  mam- 
mals, birds,  frogs,  fishes,  and 
other  creatures  (1872-7ff); 
and  the  subsequent  rechatl- 
ing  of  the  areas. 

Horslpv  and  Schafer  (ISM- 
88)    anti    Bocvor    and    Honkt 
(1887-94)  havp  tended  to  ponfinn 
Fpirier'H  infprcncp  that  tiie  nw 
„.,.,_  ,  I  n  „     „„n.   .ruwi.  tot  aT^B  cif  thp  ctTebra!  cortMi' 

Fnednch  Leopold  Goltz  (1834-1902).  ^y„^  (^e  cwitral  sulcus  of  IK- 
lando.  The  cpocjal  motor  an'l 
senwiry,  as  well  as  the  "silent"  or  inexpitable,  areas  were  mapped  out  by  Ibf 
labors  of  FlechHijc  (1876),  Munk  (1877-89),  Becht^reff  (1887).  Francois  Francl; 
(1887),  Gudden  (coUcct«d  in  1889),  Henschcn  (1890-94),  and  Monakow  (1891- 
92).  while  the  subject  was  most  carefully  considered  on  the  clinical  and  pstiw- 
lopc  side  by  Charcot  and  Pitres  (1895). 

The  subject  of  the  total  functions  of  the  cerebral  hemispheres 
and  the  spinal  cord  wilt  always  be  associated  with  the  name  of 
Friedrich  Leopold  Goltz  (1834-1902),  of  Posen,  one  of  Helmholti's 
pupils,  who  became  professor  of  physiology  at  Halle  (1870-72) 

'  Fritn;h  and  Hitzig:  Arch.  f.  Anal.,  Physiol,  u,  wissensch.  Med.,  Bed., 
1870,  300-332. 

'Ferrier:  West  Riding  Lun.  Aayl.  Rep.,  Lond.,  1872,  iii.  Functioniof 
the  Brain,  London,  1876. 
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and  Strassbui^  (1872-1902),  Goltz  did  important  work  upon 
cardiac  pressure,  the  mechanism  of  shock  ( Klopfversuck,  1862'), 
and  the  functions  of  the  semicircular  canals  (1870),  but  his  most 
telling  experiments  were  those  upon  the  effect  of  excision  of  the 
brain  and  spinal  cord  in  the  frog  (1869-72^)  and  the  dog  (1874- 
96').  He  showed  how  the  decerebrated  or  "spinal"  frog  will  hop, 
swim,  jump  out  of  boiling  water,  croak  like  the  frogs  in  Aris- 
tophanes, and  adjust  itself  mechanically  to  every  stimulation,  but 
will  otherwise  sit  like  a  munmiy  and,  though  surrounded  with 
food,  die  of  starvation,  because  it  is  a  spinal  machine,  devoid  of 
volition,  memorj-,  or  intelligence;  how,  if  the  optic  thalami  remain 
intact,  the  animal  will  show  some  intelligence  in  regard  to  its  own 
nutrition  and  sexual  instinct,  and  how  ablation  of  the  cerebral 
hemispheres  in  the  dog  is  followed  by  restless  movements,  unin- 
telligent response  to  stimuli,  and  inability  to  feed  itself  or  to 
swallow.  Similar  experiments  had  already  been  made  upon  fish, 
pigeons,  and  smaller  mammals  by  Rolando,  Hourens,  Longet,  and 
Vulpian,  but  no  one  ever  described  the  phenomena  so  carefully 
and  graphically  as  Goltz,  who  brought  out  the  important  fact  that 
the  effects  of  decerebration  are  the  more  profound,  the  higher  the 
animal,  as  evidenced  by  amentia  in  man.  The  other  experiment 
(excising  the  spinal  cord)  had  to  be  performed  with  the  greatest 
delicacy  and  care  if  the  animal  was  to  live;  and  Goltz's  data  showed 
that,  under  these  conditions,  the  muscles  supplied  by  spinal  nerves 
are  totally  paralyzed,  with  a  complete  loss  of  sensation  in  the  cor- 
responding parts,  the  viscera  and  blood-vessels  lose  their  tone, 
the  power  of  adaptability  to  temperature  and  other  environmental 
changes  is  lessened,  and  perspiration  abolished,  although  preg- 
nancy, labor,  and  lactation  can  occur.  Goltz's  exposition  of  the 
"spinal"  animal  as  a  brainless  mechanism  which,  in,  Bernard 
Shaw's  phrase,  "blunders  into  death,"  and  of  the  animal  deprived 
of  its  spinal  cord  as  a  conscious  intelligence  with  lessened  power  of 
coordination  and  adaptation,  initiated  much  of  the  work  of  recent 
times  upon  the  complex  reflexes  of  the  body. 

While  du  Vemey  had  aucceasfully  excised  the  cerebrum  and  cerebellum 
(1697),  the  earliest  investigation  of  the  cerebellar  functions  was  Rolando's 
Saggio  of  1809.  This  was  followed  by  FIourenB'  classicftl  experiments  on  the 
piftcon  (1822)  and  those  of  Luciani  upon  the  dt^  (1882-91),  which  brought  out 
the  ataxic  incoordination.  Experimental  excisions  of  fractional  parte  were 
made  by  a  host  of  observers,  from  Rolando  and  Magendie  on.  Rolando  lik- 
ened the  cerebellum  to  the  Voltaic  pile,  in  that  it  augments  and  reenforces  the 
voluntary  movements  initiated  by  the  cerebruin,  a  view  which  was  reiterated 
&nd  emphasized  by  Weir  Mitchell  (1869).    Ploiirena  introduced  the  idea  at 

'  Goltz:  Kfinigsb.  med.  Jahrb.,  1862,  iii,  271-274. 

■Goltz:   Beitrfige  zur  Lehre  von  den  Functionen  der  Nervencentren  deb 
Froaches,  Berlin.  1869;  and  Arch.  f.  d.  ges.  Physiol.,  Bonn.  1872,  v,  63. 
*  Colts:  Ibid.,  1874,  viii,  400;  1892,  li,  460;  1896,  Ixiii,  362. 
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JH  coArdination,  which  wtu  agtun  emphaaiied  by  John  Call  Dalton  (1861). 

Hughlinp  Jackson  regarded  the  cerebellum  as  the  center  for  oontinuousmorfr 
roents,  the  cerebrum  as  the  center  for  chaiyng  moveroenU.  The  effect  cf  a- 
cUioD  of  the  medulla  oblongata  and  pons  A^rolii  was  investi^ted  by  Sdnda 
(1887) .  Robert  Whytt  found  that  removal  of  the  anterior  piat  of  the  onun 
quadruemina  abolishes  reflex  contraction  of  the  pupil  to  li^t  (1768),  Itu 
IniehauoviehSetchenofftbou^t  it  oontaioed  an  inhibitory  centa-fortbe^mil 
reflexes  (1863),  and  Charles  S.  Sherrington  showed  that  a  otuiditioa  of  "ife. 
cerebrate  ri^dity"  obtains  upon  complete  tranaefrtion  (1896-97).  Tie  na- 
tion of  the  optic  thalamus  to  <q>poeite-aided  sensation,  eqiedally  in  the  ryt, 
was  noted  simultaneously  by  Paoizza  and  Joseph  Swan  (I8S6),  and  IbnMglK 
out,  on  the  clinical  and  mtbologic  side,  in  an  important  postmortem  in  Bi^ 
linira  JackaoD  (1875>).  lie  sympathetic  qrstem  was  investigated  by  Fricdnd 
WUhelm  Bidder  (1810~M)  and  Alfred  Wilhehn  Volkmann  (1800-77),  wte 
showed  that  it  is  largely  made  up  of  small,  medidlated  fibers  originating  from 
the  sympathetic  and  spinal  KEmaJia  (1842*);  by  Claude  Bernard,  Sdwd- 
Siquwd,  Waller,  and  Budge,  who  demonBtrated  the  effect  of  section  and  ttiniit- 
lation  of  the  omvioal  sympathetic  (1852-53);  by  Kdlliker  (1889)  andotbi 
modem  histologists,  who  studied  the  structure  of  ^rmpathetic  cdls  by  impHnrd 
staining  methods;  by  W.  H.  Gaskell,  who  studied  visceral  and  vascidu  in- 
nervatioa  (1886);  by  J.  N.  Luigley,  who  studied  reflexes  front  sympstlMtir 

SkUf^a  (1^4*)  and  defined  the  "autonomic  system"  (1900);  and  latteri;  bv 
enry  Head.  Of  special  nerves,  the  vagus  was  investigated  by  the  Wftm 
(1845),  Schmiedeberg  (1871),  and  Gask^  (18S2),  the  nerves  of  the  heart  ud 
chorda  ^mpani  by  Carl  Ludwig,  the  vasoconstrictors  and  vaaodilatun  bv 
Claude  Bernard  (1S58),  the  dilator  nerves  of  the  peripheral  vcssds  by  (M 
Ludwig  (1866),  the  intestinal  ^exuses  by  Aucrbodi  and  Meiceuer  (1862),  lb 
seeretAry  and  trophic  nerves  la  glands  by  Hndenhain  (1878),  the  t^mpmturt 
s  (1884)  and  nerves  of  cutaneous  sensation  (1885)  by  Alfred  Goldsebnilrr. 


The  modem  concept  of  reflex  action  was  an  outgrowth  of  tbe 
cell  theory,  with  it«  most  important  corollary,  the  neuron  theor>'; 
for  it  was  through  the  labors  of  the  different  histologists  and  ei- 
perimenters  who  worked  on  the  latter,  from  Deiters  to  Harrison, 
that  the  complex  paths  for  transmitting  impulses  from  nerve^ll 
to  nerve-cell  were  traced  out  and  their  morphological  continuity 
demonstrated.  The  initial  data  were  the  Bell-Ma^endie  law  of  the 
spinal  nerve-roots,  the  law  of  Wallerian  d^eneration  of  nerve- 
fit>ers  after  section,  and  Goltz's  work  on  the  elTects  of  the  exctsioD 
of  large  segments  of  the  central  nervous  system.  Tilrcb's  inves- 
tigations of  the  cutaneous  distribution  of  the  separate  pairs  of 
spinal  nerves  (1858-68)  were  of  capital  importance,  as  also  the  dis- 
covery of  the  cerebral  inhibition  of  spinal  reflexes  by  Setchenoff 
(1863*),  and  the  investigation  of  such  localized  reflexes  as  the  knee- 

>  Jackson:  London  Hosp.  Rep.,  1875,  viii. 

*  Bidder  and  Volkmann;  Die  Selbststftndigkeit  des  Nervensystema,  Leip- 
zig, 1842. 

•  J.  N.  Langley:  Jour.  Physiol.,  Lond.,  1894,  xvi.  410-440. 

■  I.  M.  Setchenoff;  PhysioloKische  Studien  tiber  die  Hemmungsmechsni*- 
men  fUr  die  Reflexthiitigkeit  des  Rbckcnmarks  im  Gehim  des  FroschtH,  Ber- 
Un,  1863. 
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jerk  or  the  mechanism  of  deglutition.  Under  the  neuron  theory, 
the  simple  reflex  mechanism  of  external  stimulus,  afferent  path, 
nerve-center,  and  efferent  path  became  converted  into  a  "reflex 
arc,"  requiring  a  sensory  neuron  centered  in  the  ganglia  of  the 
posterior  spinal  roots  or  the  cranial  nerves  and  a  motor  neuron  in 
the  anterior  horn  of  the  cord  or  in  the  motor  nucleus  of  a  cranial 
nerve.  Even  this  complex  was  soon  perceived  to  be  only  an  ab- 
straction, since  an  isolated  system  of  nerve-cells,  functionating 
apart,  is  unthinkable.  It  became  clear  that  most  reflexes  are  com- 
pounded or  coordinated,  and  that  the  nervous  system  functionates 
as  a  whole.  This  idea  was  specially  developed  by  Charles  Scott 
Sheirington,  who  did  a  large  amount  of  experimental  work  on  all 
phases  of  the  subject.  Sherrington  was  the  first  to  investigate 
the  phenomena  of  "decerebrate  rigidity"  produced  by  transection 
between  the  corpora  quadrigemina  and  the  thalamus  opticus  (1896- 
98'),  and  of  "reciprocal  innervation"  and  reciprocal  inhibition, 
in  virtue  of  which  antagonistic  muscles,  e.  g.,  flexors  and  extensors, 
when  under  reflex  stimulation,  are  so  related  that  excitation  of 
one  center  is  simultaneous  with  inhibition  of  the  other  {1893-98'). 
Sherrington  expanded  the  theoretical  concept  of  the  "synapse," 
the  separating  surface  which  Foster  postulated  to  exist  between 
two  neurons  or  their  terminations,  to  complete  the  circuit  in  the 
reflex  arc;  and  he  did  much  to  develop  the  knowledge  of  reenforce- 
ment  and  antagonism  in  simple  and  compound  reflexes  and  of 
coordmation  in  successive  (chain)  reflexes.  The  whole  trend  of 
his  teaching  is  to  the  effect  that  a  reflex  action  is  seldom  an  isolated 
phenomenon,  but  one  in  which  several  reflex  arcs  are  concerned, 
so  that  the  true  function  of  the  nervous  system  is  to  integrate  the 
organism,  in  the  sense  of  giving  it  an  individuality  which  is  not 
possessed  by  a  mere  collection  of  cells  or  organs.*  No  one  has 
handled  this  abstruse  subject  with  more  ability  than  Sherrington, 
and,  in  connection  with  his  work,  it  is  proper  to  mention  the  im- 
portant experiments  of  Erb  and  Westphal  (1875),  Jendrassik 
(1885),  Weir  MitcheU  and  MorrU  J.  Lewis  (1886),  Lombard  (1889), 
Bowditch  and  Warren  (1890),  on  reenforcement  and  inhibition 
of  the  knee-jerk,  of  Sigmund  Elxner  on  reenforcement  (Bahnung) 
of  reflexes  (1882),  of  Jacques  Loeb  on  "chain-reflexes"  (1899),  and 
of  Pavloff  on  conditional  reflexes  (1912). 


>C.  S.  Sherrington:    Proc.  Roy.  Soc.  Lond.,  1896,  Ix,  415;  and  Jour. 
Physiol,  Lond.,  1898,  xxii,  379. 

'  Proc.  Roy.  Soc.  Lond.,  1892-3,  Ui,  556-564. 

•  Sherrington:  The  Integrative  Action  of  the  Nervous  System,  New  York, 
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•  (in7-«i),iir 

over  tbemetapbTmaa  and  philoK^iliy, 
on  aiutytie  payebtdonr,  m  pwliGoli 
etiolocy  of  tbe  Soul  (1868).    He  ««.      . 
pCTcqrtion  and  in  the  aoMntiSe  eqikntko  of  i 
rata  analytics  of  Jung    -•■•—--■■ 

aa  J.  C.  A.  HrinroO^ _„  , 

lofpcal  lying"  waa,  in  effect,  introaueed, 


e  oa  hring  (18H) 
.-^--1  lying"  waa,  in  effect,  introduced,  r~ 
paycbic  life  of  the  DMrbom  child  (ISSB). 

OuaUv  Theodor  Faduiar  (1801-87).  proftawf  of  jibyidaB  >t  Imok  (UB' 
IB),  who  did  much  experimental  and  editorial  votk  &  ptgfiAm  mnatbimi ' 
waa  perii^w  the  fint  after  Weber  to  apf^fin^liMB  "~ 
oiff  of  wnHntion,  and  wrote  the  fiiat  tnotiae  on 

made  extended  experimental  studies  of  —' 

aenae,  for  example,  hia  raoord  of  24,576 

pmnted  out  the  peraooal  or  e«>tiatic  nature  of  p  , 

Webor  in  hia  inveetigatna  <?  the  tbreabidd  Hmita  of  — — witfinv  and  itaL- 
Wd>er'B  law  in  its  modem  fmm.    In  1838  be  fint  inreatigated  the  eokr  ph» 
nomena  i^oduoed  by  rotating  disks  with  black  and  whito  aeoton,  and  b 
can  only  be  made  ol  auoh  optical  noveltiea  as  hia  "ride-iriiKlow  eapsi 
and  his  "paradoxical  emeriment." 

Wilhehn  Wnndt  (1^2-1920),  of  Neckarau,  Baden,  waa  piofasMt  of  nlmi- 
oloKV  at  Heidetberg  (1804),  ZOrieh  (1874),  and  Leip^a87t0  and  founded  (k 

iMUtuto  for  Eiqimmental  Pw-*"' ~  *»-  i-"-^s*„  n<mn      -a ^ . 

teoct-bodt  of  physiokiKr  (186S). 

tion  (1868*),  senmry  perception  (U__ 

nervci«entcre  (1871-TO'),  which  were 

Sm  of  th«tp  IB  memorable  for  the  famous  'laotOBio  auiiua"  nioJuuBd  bj 
muHcle  under  continuous  and  dmstaat  (amounting  to  eontfaiMO  nirHitf" 
which,  as  Burdon  Handerson  saya,  have  been  copied  into  e 
It  aim  eonlaine  valuable  roeearcbee  on  muaoular  aeticB  tmdn 
tTHnim-tion  of  the  ncrvee  and  sjnnal  cord.   Hw  bot^  so  the 

inn  ilrnln  with  nurh  matters  as  reaction  tfane  and  reffex  time  tl . 

int  tind  Knntilia.  and  muscle  eense.  -  Wundt'a  oootiflNrtkMia  to 
oiicr  arr  ik  long  lint,  and  include  hb  Elements  of  "* — '"'"   '    ' 
S74').  I^igic  {IKHO-Kl),  Ethics  (1886),  and  Comn 
nr»).     In  18K1  he  founded  the  Philoaophi*'     "■   * 
perintental  pnychiilogj'  and  cpistcnxdogy. 

t>ther  niitewiiTlliy  (—"'— !•"•!— •-  •'■  — 
the  velocitv  of  the  povi 

Duchenne  (1SI(21  nnd  Dar»-in  (1873)  on  the  ijipffsainii  of  the  p 

enKilionit,  Stnnlrv  HiiU'k  ntudv  of  Laura  Bridgman  (187V*)  and  bia  book  wvfc 
on  AtMrmvncr  (l?tW.  Aiucelb  Moaeo'd  book  (U)  fear  (La  jmtn,  18M},  V- 

'      '  "i.  J.  Htmmnes.^Jaeques   Loc^,  C^Uoyd   Morgan,  "    "    * 

e  pryrholoe 

Hupi  Mnnslerherit.  J.  Mark  Bald«-in  and  otbenon  ,  , ^, 

and  of  KrtilTt-KlHnfc,  Ilnreloek  FUliii.  and  Pmid  on  morbid  stxoal  p^nrimlDgf. 

<  KtvhihT:  t^eniente  der  I^'ehophysik.  Leipiig,  1860. 

'  Wuihlt:  l>ie  I^'hr*-  vnn  der  Mu»ke)bewegung,  BiUuwaiA,  1SB8. 

•  lleitriiKe  mr  Thetirie  too  ifcr  Sit 
'  Viitcrsuehunp-n  nir  Mrrhanik  der  Sernw  und  I 

nen,  ISTl  7fi. 

'  t,!rtmditt|ce  der  |>li.vs)oki)nwhen  Bsycliolo)tie.  Lriprig,  1873-74. 

•  \i>lken»yehoIv>)tie.  Iiei|>iif .  l9tM-10. 

'  IVnders:    Arv'h.  f.  Anat..  Phvt«ol.  u.  wiwcnaeh-  Ucd.,  Lens^  IM^ 
W7  (Vil. 

•  Hall:  Mind,  L»nd..  1879.  iv.  149-173. 


pmiier  are  ik  long  lint,  and  include  hb  Elementa  of  P__, ___, , „ 

(IK74'),  Uyfic  (lKSO-831.  Ethics  (1886),  and  ComparatiTe  Pflydicdogy  (igM- 
""      In  IKKt  he  founded  the  PhUotopintthr  Shidien,  a  eeiial  devoted  to  n- 


[Hfhariimr  of  Mr-  iMim  Organismg.  1906).  Robert  M.  Yelkee  (The  Dtmtvm 
:  1110T\  nod  othen  on  r<Hnparati^'e  pryrholofy,  of  J-  McKeen  CttlriL 
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Much  of  OUT  knowledge  of  the  digestive  and  vasomotor  sys- 
tems was  developed  by  Claude  Bernard  (1813-78),  the  greatest 
physiologist  of  modern  France,  who  was  born  in  the  village  of 
Saint-Jutien  (Rh6ne),  where  his  father  was  one  of  the  many  vine- 
growers  and  wine-makers  of  this  region.  A  chorister  and  pupil  of 
the  Jesuits  of  the  college  at  Villefranche,  young  Bernard  was  driven 
by  straightened  family  circimistancea  to  become  a  pharmacist's 
assistant  at  Lyons.  Sharing  the  romantic  aspirations  of  the  youth 
of  his  time,  he  turned  his  attention  to  Uterature  and  wrote  "La 
Rose  du  Rh6ne,"  a  vaudeville  comedy,  which  was  produced  with 
some  success,  and  "Arthur  de  Bretagne,"  a  five-act  tragedy  which 


Claude  Bernard  (1813-78). 


was  long  afterward  handsomely  printed  (1886),  With  the  latter 
in  hand,  he  went  up  to  Paris  to  consult  the  critic  Saint-Marc 
Girardin,  who  saw  the  merits  of  his  work  as  a  dramatic  poet,  but 
shrewdly  advised  him  to  study  medicine  as  a  surer  means  of 
gaining  a  livelihood.  Thi#  advice  was  the  turning-point  in  Ber- 
nard's career,  for  it  brought  him  into  close  contact  with  Magendie, 
who  directed  his  genius  into  its  proper  channels.  Magendie,  after 
three  or  four  demonstrations  of  Bernard's  superb  talents,  an- 
nounced, with  characteristic  generosity,  "You  are  a  better  man 
than  I."  As  compared  with  Magendie,  who  often  experimented 
at  haphazard,  like  one  groping  in  the  dark,  Bernard's  attitude  to- 
ward scientific  investigation  is  best  summed  up  in  his  own  words; 
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"Put  off  your  imagiiiatioD,  aa  you  take  off  your  overcost,  iritai  yaatita 
the  laboratory;  but  put  it  on  again,  as  you  do  your  overcoat,  when  ypu lent 
the  laboratory.  Before  the  experiment  and  betwcea  whiles,  let  your  imifiiik- 
tion  wrap  you  round;  put  it  right  away  from  you  during  the  expaiatetAiM 
lent  it  hinder  your  obBerving  power." 

All  of  Bernard's  greatest  discoveries  were  based  upon  a«i- 
dentally  discovered  facts,  which  he  used  as  clues  to  lai^er  results 
through  his  wonderful  power  of  thinking  phsrsiolc^cally.  It 
came  to  be  said  of  him  that  he  was  no  mere  physiolt^c  expai- 
menter,  but  "physiology  itself."'  Like  Magendie  a.nd  Johaimcs 
Miiller,  he  made  his  bow  to  "vitalism,"  but  he  gave  it  the  widot 
possible  berth.  Where  Magendie  had  left  medicine  "une  gdaia 
a  fairs,"  Bernard  boldly  advanced  to  the  position  that  the  chief 
aim  of  physiologic  experimentation  is  to  throw  light  upon  morbid 
conditions.  He  is  the  founder  of  experimental  medicine,  or  the 
artificial  production  of  disease  by  means  of  chemical  and  physictl 
manipulation.  r 

In  IK43,  he  diiicavored  that  cane-sURar,  when  injected  Into  the  TtUH, 
ap[M<u.rH  in  the  urine,  but  not  if  treated  with  gastric  juice  prior  to  the  iajeeticn. 
ThJK  wait  the  Htartine-point  of  his  investigation  of  the  glrcogeiuc  fimcticMi  d 
the  liver.  He  arrivct)  at  this  by  the  accidental  discovery  of  sugar  in  the  brpatie 
vein  of  a  <iog  fe<l  ujion  Bugar,  whence  he  proceeded  to  experiment  with  a  dof^ 
fed  ui>on  meat,  with  the  wtme  re«ultii,  and  published  his  papers  in  1848-60. 
By  IS.")?  he  hail,  through  a  number  of  ingenioun  experimento,  established  the 
^'ycoRcnic  function  of  the  liver  upon  a  permanent  basis,  and  had  succeeded 
in  inolating  glycogen.'  The  fact  that  thin  mibfltonce  could  be  obtained.  Hen 
aw  siieh  anil  experimented  with  was  more  potent  even  than  WShler's  work  in 
eHtubli.shing  the  fact  that  the  animal  body  can  build  up  chemical  subetumc 
a.1  well  UK  break  them  down.  Furthermore,  Bernard  made  it  clear  that  the 
glyc()genie  function  <)f  the  liver  is  in  the  nature  of  an  "internal  Beeretion,"  a 
term  which  he  first  introduced.  "This,"  «ays  Foster,  "at  ore  blow,  destroytd 
the  (hen  dominant  conception  that  the  animal  bod^  was  to  be  ref^arded  n  i 
bun<tle  of  organs,  each  with  its  appropriate  functions."  In  1849,  Bernard 
made  his  «'li?brnted  discovery  that  n  puncture  [pig&re)  of  the  fourth  ventridf 
(if  the  bniin  in  dogs  produciw  temporary  diabetes.*  Equally  important  for 
lh<'  |>liysiol(^'  of  the  di^n^tive  sy^item  vas  his  work  on  the  pancreatic  jnioe 
(IMIKW).  I'p  to  the  time  of  Bernard,  gastric  digestion  was  the  whole  of 
dijji'stivi;  physiohigy.  Eberlc,  in  18.14,  suggested  that  the  pancreatic  juice 
emulHifips  fats,  and  Vulenlin,  in  1844,  showed  that  it  acts  upon  starch,  but 
this  was  all  th.'it  had  been  ilone  and  even  this  was  not  generally  known.  Ber- 
nard cleaned  up  the  whole  suhjeel.  He  showed  that  "gastric  digestion  is  only 
a  preparatory'  act,"  that  the  )ianereatic  juice  emulsifies  the  fatty  foods  passinir 
through  the  inteslines.  Diilitling  them  up  into  fatty  acids  and  glycenn:  saA 
he  denicinstrateil  its  jxvwer  of  converting  starch  into  sugar  and  its  solvent 
ucti<in  upon  the  proteids  undissolved  by  the  stomach.    Bernard  put  the  experi- 

I  "Ce  n'est  jKis  un  grand  physi<ilogiste:  c'est  la  physiologie  mfaie."  J.- 
1).  Dumas. 

'  Bernard:  Compl.  nnd.  Acad.  A.  sc.,  Paris,  1848,  xxvii,  514;  1850,  ro, 
i)7l.     Areh.  gfn.  de  m&l..  Par.,  1S48,  4.  s.,  xviii.  303-319. 

"  Ibid.,  ISST),  xli,  4(11-169;  18.17,  xliv,  578,  1325. 

*  Compt.  rend.  Si)C.  de  biol.,  1849,  Paris,  1850,  i,  60. 

'Arch.  gfn.  de  niAI.,  Paris.  184(t,  i.  6(V-61.  Compt.  rend.  Acad.  d.  «., 
Paris,  1849,  xxviii,  249-253;  1856,  tiuppl.,  379-563,  9  |d. 
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mental  pancreatic  fistula  upon  a  working  basis.  His  third  great  achievement 
was  his  exposition  of  the  vasomotor  mechanism  (1851-53').  In  1840,  Henle, 
as  we  have  seen,  demonstrated  the  existence  of  smooth  muscle  in  the  endo- 
thelium of  the  smaller  arteries;  and,  in  1846,  Kolliker  showed  that  such  in- 
voluntary muscles  are  made  up  of  BmaJl,  spindle-shaped  cells.  The  term  "vaso- 
motor" was  first  employed  by  Bencdikt  Stilhne,  in  1S40,  as  a  hypothetic  desig- 
nation of  the  nerve  filaments  supplying  the  blood-vessels.  Bernard  startM 
out  with  the  idea  that  the  nervous  system  sets  up  chemical  changes  producing 
animal  heat.  On  dividing  a  rabbit's  cervical  sympathetic  nerve  (1851),  he 
found,  instead  of  the  expected  fall  in  temperature,  a  sensible  rise  (4°-fi°  C.)  and 
a  marked  increase  in  vascularity  of  the  ear,  but  he  left  it  an  open  question 
whether  the  congestion  was  the  cause  or  the  efTect  of  the  increased  tempera- 
ture. In  August,  1852,'  Brown-S^cjuard,  then  residing  in  America,  showed 
that  galvanism  applied  to  the  superior  part  of  the  divided  sympathetic  really 
causes  contraction  of  the  blood-vessels  and  a  tall  of  the  temperature  on  that 
side,  whence  he  inferred  that  the  efTect  of  section  of  the  sympathetic  was  to 
paralj^ze  and  dilate  the  blood-vessels.  Bernard  performea  the  same  experi- 
ment independently,  in  November,  1852,  and  similar  results  were  obtained  by 
Waller  and  Budge,  m  1853.  In  1853,  Bernard  shut  off  the  circulation  in  the 
ear  by  ligating  two  of  its  veins,  and,  fiuding  the  same  rise  of  temperature  upon 
section  of  the  sympathetic,  argued  that  the  latter  controls  the  temperature 
relations,  a  view  which  he  held  to  the  end  of  his  life.  In  1858,  he  demonstrated 
that  the  sympathetic  is  the  constrictor  nerve  and  the  chorda  tympani  the 
dilator  of  the  blood-veaaeis.  TJie  discoveiy  of  vasodilator  and  vasoconstrictOT 
nerves'  completes  his  work  on  the  circulation.  Among  his  lesser  achievements 
are  his  experiments  with  curare  (1850-56'),  in  which,  by  paralyzing  the  nerve, 
he  demonstrated  the  independent  excitability  of  muscle,  thus  giving  the  class- 
ical proof  of  Haller's  doctrine  of  specific  irritability^  his  investigations  of  car- 
bon monoxide  poison  (1853-58'),  showing  that  it  displaces  the  oxygen  in  the 
red  blood-corpuscles;  and  his  studies  of  the  "paralytic  secretions"  occasioned 
by  section  of  glandular  nerves  (1864*).  In  the  Army  Medical  Museum  at 
Washington  may  be  seen  the  historic  table  upon  which  Magendie  and  Ber- 
nard performed  their  experiments. 

During  the  later  years  of  his  life  Bernard  expounded  and  ex- 
tended his  doctrines  by  means  of  courses  of  lectures  at  the  College 
de  France  and  the  Sorbonne,  in  particular  those  on  experimental 
physiology  (1855),  the  effect  of  poisonous  substances  and  drugs 
(1857),  the  physiology  and  pathology  of  the  nervous  system  (1858), 
the  liquids  of  the  oi^anism  (1859),  experimental  pathology  (1872), 
anesthetics  and  asphyxia  (1875),  and  operative  physiology  (1879). 
The  last  of  these  reveal  the  unapproachable  master  in  the  tech- 
nique of  experimental  procedure,  and  all  of  them  the  accomplished 
man  of  letters,  who  began  his  caieer  as  a  poet  and  dramatist. 
Scattered  throi^h  his  writings  are  many  luminous  aphorisms  which 
are  to  medicine  what  the  "Pens^"  of  Vauvcnargues  and  Joubert 
are  to  literature,  in  that  they  deal,  as  never  before,  with  the  high 

■Compt.  t«nd.  Soc.  de  biol.,  Paris,  1851,  xxxiii,  163;  1852,  xxxiv,  472; 
jDDtv,  168;  1853,  xxxvi,  378. 

•  Brown-S^uard:  Med.  Exam.,  Phila.,  1852,  viii,  481-504. 
>  Compt.  rend.  Acad.  d.  sc.,  Paris,  1858,  xlviii,  245;  393. 

•  Compt.  rend.  Acad.  d.  sc.,  Paris,  1850,  xxxi,  533;  1856,  xliii,  825. 

•  Compt.  rend.  Acad.  d.  sc.,  1858,  xlvii,  393. 

•  J.  de  I'anat.  et  pbysial.,  Paris,  1864,  i,  507-513. 
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oalliog,  the  honorable  aimB  anid  aspirations  of  the  soientifie  fkp- 
idan.  In  the  eaiiy  days,  Bemud  was  looked  upon  aHkanee  M» 
mere  vivisector  of  animale,  and  he  relata  tiiat  he  owed  wioA'u- 
munity  from  peisecution  to  an  acddeotal  frienddiip  witii  a  poE» 
oommiBsioner,  in  whose  district  he  was  aftenrard  careful  to  |sfd 
his  tent.  For  the  same  reason,  he  was  not  hai^iy  in  his  munad 
life,  even  his  daughters  becoming  eabaaged  from  him  throuB^  ^ 
wife,  who  had  no  empathy  with  his  goiiuB,  and  was  soured  ^  tki 
fact  that  he  did  not  become  a  successful  piaetiUonv.  But  honni 
came  in  due  couree.  A  special  chair  tit  general  phjrriology  m 
created  for  him  at  the  Siv- 
boone  during  MaseadM 
lifetime;  and,  in  1855^  ha 
succeeded  the  Iftttcrasftf 
-  pKAtmor  of  phyaiolagy  rt 
the  CoDdKe  de  FrwMse,  and 
waa  admitted  to  the  Acad- 
Anie  FranQaiae  in  186& 
Napoleon  III  was  so  fia- 
cinated  with  his  panootl- 
ity  that  he  gav^  him  two 
fine  lab(»atoriea  at  the  Sor 
bomie  and  the  Muatfum 
d'EQstoire  NatureDe,  and 
made  him  a  senator  in 
1869.  Among  his  frieads 
were  Duruy,  Gambetta, 
Pasteur,  Rayw,  Davaine, 
St.  Claire  Deville,  Berthe- 
lot  and  Renan,  who  suc- 
ceeded to  his/aufeuti  in  tlie 
French  Academy.  Claude 
Bernard  was  tall  and  im- 
posing in  presence,  with  a  noble  brow  and  a  countenance  ejcpnat- 
ing  depth  of  thoi^ht  and  kindliness  of  feeling.  "As  he  walked 
the  streets,  passers-by  might  be  heard  to  say,  'I  wonder  who  that 
is?     He  must  be  some  distinguished  man.'  " 

Of  Bernard's  pupils,  WiUy  KUhne  (1837-1900),  of  Hambmc 
professor  of  physiology  at  Amsterdam  (1868-71)  and  Heiddberg 
(1871-1900),  is  memorable  for  his  investigation  of  the  peripheial 
end-organs  of  the  motor  nerves  (1862),  of  hemoglobin  (1865),  of 
the  digestion  of  proteids  by  the  pancreatic  juice  (1867i),  of  the 
proteolytic  enzyme  in  the  pancreas,    which    be   called    tvypsia 

'  KOhne:  Virchow's  Arch.,  Berl.,  1867,  xxbb,  130-174. 
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(1876'),  of  the  cleavage  of  the  albumens  in  gastric  and  tryptic 
digestion  (1877*),  of  rhodopsin,  or  "visual  purple,"  and  the  "chro- 
mophanes"  of  the  retina  (1877') ;  of  the  electrical  storms  in  a  muscle 
stimulated  under  pressure,  and  its  power  to  excite  another  muscle 
compressed  with  it  (1888*),  and  particularly  the  remarkable  series 
of  chemical  studies  of  the  intermediate  products  of  peptic  and  in- 
testinal digestion  which  he  carried  on  with  his  pupil,  Russell  Henry 
Chittendea  {1856-  ),  of  New  Haven,  Connecticut,  many  new 
substances  being  isolated  and  named  for  the  first  time  by  these  in- 
vestigators (1883-88').  Kuhne  was  a  man  of  infinite  resource  in 
experimentation,  notably  in  his  "optograms,"  or  photc^raphs 
made  directly  on  an  excised  retina,  and  bis  use  of  pancreatic  fer- 
ments as  a  reagent  in  histology. 

Paul  Bert  (1S30-86),  of  Auxerre,  Bernard's  favorite  pupil  and  his  auo- 
ce»Nor  at  the  Sorbonne  (1868),  spoiled  a  brilliant  scientific  care<^r  by  mixiiig  in 
politics.  He  was  fiercely  radical  and  anticlerical,  and,  being  sent  by  G&mb^ta 
a*!  consul  eeneral  to  Tonkin  in  1886,  died  there  of  dysentery  shortly  after.  Ho 
discovered  an  unanalyzed  substancein  the  mammary  gland  (1879),  but  hia  beat 
work  was  La  Preasion  Baromelrufui:  (1878),  a  bundle  of  scattered  caaays  dealing 
with  the  gaace  of  the  blood,  caisson  disease,  and  particularly  with  the  toxic 
effects  of  oxygen  at  high  pressure.  In  prosecuting  these  experiments,  B«t 
induced  three  balloonints  to  make  a  high  ascenaion,  armed  with  bags  of  oxygen, 
and  only  one  survived  the  attempt.  The  theory  of  the  glycogenic  function  was 
fomiHlly  opposed  by  Frederick  WiUiam  Pavy  (1829-1911),  whose  work  will  be 
considered  in  relation  to  internal  medicine. 

In  connection  with  the  work  of  Bernard,  we  may  follow  the 
modem  developments  of  the  physiology  of  digestioa,  of  metabo- 
lism, and  of  the  ductless  glands. 

The  classical  description  of  the  mechanism  of  the  act  of  deglutition  was 
given  by  Magendie  (1817*),  who  described  the  three  stages  in  the  passage  <rf 
food  through  the  mouth,  pharynx,  and  esophagus.  He  thought  that  the 
principal  coefficients  of  the  motor  power  were  the  constrictor  muscles  of  the 
pharynx,  but  it  was  afterward  shown  by  Hugo  Kronecker  (1839-1914),  of  Bern, 
and  SamuelJames  Meltzer  (I8.')l~]921)  that  the  swallowing  reflex  is  a  complex 
coordinated  mechanifim,  depending  mainly  upon  the  mylohyoid  and  hyoglotsal 
muscles  (1880-83').  Theessentialrettexcharacterof  the  act  was  demonstrated 
in  1876  by  Angelo  Mosso  (1846-1910),  of  Turin,  who  showed  that,  even  after 
section  or  ligation  of  the  esophagus,  the  periataitic  wave  from  the  pharynx 
will,  in  time,  be  taken  up  on  the  lower  side  of  the  gap  by  means  of  the  nerve- 

'  Verhandl.  d.  naturh.-med.  Ver.  zu  Heidelb..  1874-77,  n.  F.,  i,  194;  233. 

'/bid.,  236. 

'  Untersuch.  a.  d.  physiol.  In.st.,  Heidelb.,  1877,  i,  15;  106;  109;  119; 
455. 

*  Ztflchr.  f.  Biol.,  Munich,  1888,  xxiv,  383-422, 

»  Kuhne  and  Chittenden:  Zeitschr,  f.  Biol.,  Munich,  1883.  xix,  160;  1884, 
XX,  II;  1886,  xxii,  409;  423;  ISSS.  xxv,  358. 

'  Magendie:  Pr^ia  ^l^entaire  de  physiologie,  Paris,  1817,  ii,  58-67, 

'  Kronecker  and  Meltzer:  Arch.  f.  Physiol,,  Leipz,,  1880,  299;  446; 
1883,  Suptd,-Bd.,  328. 
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supply  and  pate  to  Uie  stomach,  while  sectioii  of  the  nerres  will  kbotidi  the 
lenex  completely.'  The  movemeDts  of  the  stonuwh  were  fint  studied  ni 
tiiu  by  WiUiam  Beaumont,  and  more  accurately  by  Walter  Bradford  Canutf 
(1871-  ),  of  Wisconsin,  who  studied  them  with  the  Roentgen  rays,  afteriii|» 
tion  of  bismuth  (1898).  That  the  stomach  is,  Lke  the  heart,  an  autcmlie 
motor  mechanism,  independently  of  the  nervous  mechanism  woich  adjosliiti 
function,  was  shown  by  the  observatioDS  of  Hofmeister  and  Schflts  upon  the 
movements  of  an  excised  stomach  kept  warm  (1886) ;  by  Rud.  Heidenhain;  1^ 
W.  B.  Cannon,  at  Harvard  (1906),  who  proved  that  the  gastric  moTemorti 
and  secretions  continue  unabated  after  section  of  the  extrinsic  &ien  of  the 
vagus  and  splanchnic  nerves;  and  latterly  in  the  "visceral  organism"  lAiA 
Alexis  Carrel  has  kept  alive  in  an  extravital  culture-medium  (1912).  CanDon 
has  also  studied  the  mechanics  of  digestion  in  surgical  conditions  and  afht 
surdcal  operations  (1905-9).  The  mechanism  of  vomiting  was  first  dcaertbtd 
by  Maeendie  (1813),  who  thought  that  tiie  sole  agent  was  the  contraction  <( 
the  abdominal  muscles.  Later  investigations  have  shown  that  he  was  oolr 
half  right,  the  act  being  a.  complicated  reflex  in  which  the  walls  (rf  the  stomicn 

Elay  an  equal  part.  After  the  time  of  Prout  and  Beaumont,  it  was  contended 
y  Claude  Beiiiard  and  Baneswil,  Lehmann,  and  others,  that  the  free  add  of 
the  gastric  juice  was,  in  reality,  lactic  acid,  but  this  was  finally  set  at  rest  by 
the  laborious  analyses  of  Bidder  and  Schmidt  (1852),  which  prov^  that  na" 
mally  the  gastric  juice  always  contains  hydrochloric  acid  in  excess.  Brikffa 
(1872)  and  others  had  shown,  however,  that  during  carbohydrate  digcstiin, 
starcb  can  be  converted  directly  into  lactic  acid  in  the  stomach,  pfobabJT 
through  the  action  of  the  lactic  acid  bacillus.  The  hydrochloric  acid  in  IM 
stomach  was  shown  by  Voit  (1869)  and  Cahn  (1886)  to  be  derived  fnxn  the 
chlorides  in  the  blood-plasma.  In  regard  to  the  mechanism  of  its  fonnatKm, 
the  different  theories  advanced  by  Maly,  Gamgee,  and  otbeia  are  stUl  nh 
jvdiee.  The  histologtc  changes  in  the  gastric  glands  during  secretion  wen 
studied  by  Heidenham  (1878)j  and  intravitally  by  J.  N.  Langley  (1880).  The 
stases  of  converaion  of  proteids  into  peptones  in  the  stomach  were  first  de- 
scribed by  Meissner  (1859-62),  and  more  exhaustively  and  finally  by  Wilh 
KUhne  (1877). 

The  movements  of  the  intestines  were  studied  by  Carl  Ludwig  (1861^, 
who  described  the  swaying  motions  {Pendelbewegungen)  between  the  intervsit 
of  peristalsis;  by  W.  B.  Cannon,  who  observed  the  latter  by  means  irf  the 
Roentgen  rays  (1902*),  and  by  BaylisH  and  Starling,  who  described  peristaln 
as  a  reflex  through  the  intrinsic  ganglia  (1899').  Tliat  the  peristaltic  wave  ia 
in  one  direction  and  due  lo  some  definite  arrangement  in  the  intestinal  walk 
was  proved  by  Franklin  P.  Moll,  who  cut  out  a  piece  of  the  gut  and  rcvereed 
it  in  si'Itt,  producing  intestinal  obstruction  from  accumulation  of  food  alxnrt 
tbe  section  (1806').  In  1912-13,  Roger  Gifnard  made  cinematographic  studiee 
of  the  intestinal  movements,  normwly  and  under  the  action  of  puqcatives,  by 
isolating  the  entire  tract,  excised  from  a  rabbit,  and  keeping  it  active  in  a  con- 
stant ncriusion  of  Locke's  solution,'  The  intrinsic  nerve  plexuses  were  de- 
scribed by  Auf  rbach  and  Meissncr.    PflQger,  in  1857,'  showed  that  stimutation 

■  MosBO,  in  Moleschott's  Untersuch.  z.  Naturlehre  (etc.),  Prankf.,  1876; 
xi,  331-349. 

'Cannon:  Am.  Jour.  Physiol.,  Boat.,  1898,  i,  359-382. 

•  Ludwig:  Lehrbuch  der  Physiolf^e,  2,  Auft.,  1861,  ii,  615. 
'Cannon:    Am.  Jour.  Physiol.,  Bost.,  1901-2,  vi,  251-277.     Also,  "Tbe 

Mechanical  Factors  of  Digestion,"  London,  1911. 

•  W.  M,  Bayliss  and  E.  H.  Starling:  Jour.  Physiol,.  Lond.,  1899,  xxiv,  99. 
•Mall:  Johns  Hopkins  Hosp.  Rep.,  Bait.,  1896,  i,  93. 

'Gli^nard:  Lcs  mouvements  de  Tintestin  en  circulation  artificieUe,  Puis 
thesis  (Faculty  dee  sciences),  1913. 

'PftUKor;  Ucber  das  Hcmmungsnerveiuiyst«m  ftlr  die  peristaltischeo 
Bewegungen  der  Gedarme,  Berlin,  1857. 
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of  the  splanchsic  nerves  imhibits  the  ioteatinal  movementB.  The  net  result  of 
investigation  goes  to  ^ow  that  the  intestines,  like  the  stomach,  are  an  auto- 
matic mechaniam  which  is  r^[ulat«d  by,  but  not  dependent  upon,  the  extrineie 
nerves.  Similar  conclusions  in  regard  to  the  rectal  functions  have  been  reached 
through  the  experiments  of  Goltz  upon  dogs  deprived  of  the  spinal  cord  (1874), 
and  the  skiagraphic  observations  of  Hertz  (1907).  In  1895,  it  was  shown,  by 
G.  H.  F.  Nuttall  and  H.  Thierfelder,  that  healthy  animal  life  and  perfect  diges- 
tion are  possible  without  the  presence  of  bacteria  in  the  alimentary  c^al. 
Harvey  Oushing  showed  that,  above  and  below  the  ileum,  the  intestines  ore 
relatively  free  from  bacteria,  and  that  the  intestinal  tract  can  be  sterilized  by 
f&sting  (Welch-Festschrift,  1900).  Our  knowledge  of  the  chemistry  and  his- 
toloEy  of  intestinal  absorption  is  largely  due  to  the  work  of  Kiihne  (1877), 
Heidenhain  (lSSS-94),  and  Pavloff  and  hie  pupils  (1897).  What  we  know  of 
the  functions  of  the  liver  and  pancreas  will  always  be  associated  with  the  great 
name  of  Claude  Bernard.  His  pupil.  Willy  Kiihne,  as  we  have  seen,  worked 
out  the  cleavage  changes  of  the  proteins  in  the  stomach  and  intestines,  but, 
before  him,  Purkinje  and  Fappenheim  bad  noticed  tlie  proteolytic  power 
of  pancreatic  extracts  (1836),  and  Lucien  Corviaart,  in  a  long  series  of  re- 
searches (1857-63'),  had  shown  that  proteids  are  converted  by  the  pancreatic 
juice  into  the  ordinary  digestive  products,  at  the  temperature  of  the  body, 
and  in  alkaline,  acid,  or  neutral  media.  This  corrected  the  error  of  Claude 
Bernard,  who  supposed  that  pancreatic  proteolysis  cannot  takp  place  without 
the  previous  action  of  bile.  The  sugar-forming  ferments  of  the  salivary  glands 
and  pancreas  were  investigated  by  the  patbologist,  Julius  Cohnheim  (1863*). 
Ptyalin  was  iwlated  by  Miaihe  (1845')  trypsin  by  Kahne  (1876*).  The  de- 
rivatives of  bile  were  studied  by  Th^nard  (1809),  Gmelin  (1826),  Plattner,  who 
first  obtained  "cryatallized  bile"  (1844),  and  particularly  by  Adolf  Strcckcr 
(1822-71).  who  showed  that  Plattner's  crystals  were  a  mixture  of  the  sodium 
salts  of  glyoochoUc  and  taurocholic  acids,  which,  treated  with  acids,  yield  the 
amino-acids,  glvcocoll  and  taurine,  with  cholic  acid  as  a  common  product 
(1848-49').  Bilirubin  was  first  isolated  by  Heintz  (1851):  bilivcrdin,  by 
Berzelius  (1840),  who  confused  it  with  chlorophyll,  and  by  Valentiner,  who 
first  obtained  it  in  crystalUne  form  (1859).  Urobilin  was  discovered  in  the 
urine  by  Max  Jaff6  (1840-1911)  in  1868.  Austin  Flint,  Jr.  (1836-1915),  In 
1862,  claimed  that  cholcsterin  is  removed  from  the  blood  by  the  liver  and 
discharged  from  the  body  as  stercorin,  but  Naunyn  and  his  pupils  have  as- 
sumed it  to  be  a  product  of  the  gall-bladder  and  ducts  and  not  of  the  liver- 
cells  (1892).  The  common  bUe-tests  were  introduced  by  Gmelin  (1826), 
Pettenkofer  (1844),  Ottomor  Rosenbach  (1S76),  and  Paul  Ehrlich  (1SS3). 

Recent  knowledge  of  the  relation  of  the  nervous  system  to  the 
salivary,  gastric,  and  pancreatic  secretions  is  mainly  due  to  the 
work  of  the  physiologists  of  the  Russian  school,  in  particular  Ivan 
Petrovich  Pavlo£f  (1849-  ),  of  the  Ryazan  Government,  who, 
in  1904,  was  awarded  the  Nobel  prize  for  his  investigations.* 
A  pupil  of  Heidenhain  and  Ludwig,  he  became  director  of  the 
Institute  for  Experimental  Medicine  at  Petrograd  in  1890.    The 

■  L.  Corvisart;  Collection  de  mSmoirea  sur  une  fonction  peu  coonue  du 
pancreas,  Paris,  1857-63. 

•Cohnheim:  Arch.  f.  path.  Anat.,  Berl,  1863,  xxviii,  241-253. 

■  Miolhe:  Compt.  rend.  Acad.  d.  sc.,  Paris,  1845,  xx,  654;  1483. 
*Kuhne:  Verhandl.  d.  naturh.-med.  Ver.  zu  Heidelb.,  1876,  n.  F.,  i,  190. 
•Strecker:    Ann.  d.  Chem.  u.  Pharm.,  Heidelb.,   1848,  Ixv,  1;  Ixvii.  1: 

1849,  Ixx.  149. 

'  Collected  in  his  "Le  travail  des  glandes  digestives"  (Russian  text,  St. 
Peter«bui%,  1897.    Ftencb  trandation,  Paris,  1901). 
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success  of  Pavloff's  experiments  was  mainly  due  to  certain  no- 
provements  which  he  and  his  pupils  made  in  the  operative  prodiK- 
tJon  of  gastric  and  pancreatic  fistuhe. 

Afl  early  aa  lS.'i2,  Bidder  and  ijchmidt  had  reported  that  the  ai^t  of  foul 
will  produce  a  copious  flow  of  Kafiric  juice  in  a  ^astnwtoiniied  dog,  mnd  RiebK, 
in  1878,  ha<i  obtained  a  Himilaj  effect  in  a  patient  who  had  to  be  fed  thnugk 
a  ga«trlc  fiHtula,  on  account  of  a  Btrictur«tl  eaophagus.  Heidenhain  failed  to 
obtain  thin  result  in  a  fistulizcd  dog,  whence  it  wan  inferred  that  be  had  ia 
Home  way  damaxed  the  nerve  connections  in  preparing  his  fistula  (ISSO). 
Pavloff  improved  the  Heidenhain  fiBtula  by  keeping;  the  nerre-Hupply  inlad. 
and  80  standaridzcd  it  for  modem  procedure.  In  addition,  ho  tievered  the  dcg'i 
ctiophagus  in  eucb  wine  that  swallowed  food  might  be  diseharged  at  the  apsKt 
opening,  and  unswallowed  food  ingested  into  the  stomach  at  the  lower,  llim 
sets  of  experiments  were  then  possible:  The  dog  might  bo  allowed  merely  lo 
eee  or  Hmell  the  food,  a  Barmr- 
-  cide  feoHt  which  Pavlolf  cslM 
"psychical  feeding" ;  or,  the  ani- 
mal might  chew  the  food  whitA 
passed  through  tho  esophagnl 
opening,  constituting  a  bIub 
meal  (ScheinfSllerung)]aT,atmt 
feeding  might  be  oblaiiMd  bjr 
introducing  the  food  throiuh  iit 
lower  stoma  of  the  esophagw. 
In  the  iirst  two  instances,  tbt 
effect  of  smoU,  Might,  taste,  dtew- 
ing,  and  swallowing  was  nirfc 
that  a  copious  and  continual  gai'- 
trie  secretion — as  much  »s  TOO 
c.c.  in  five  or  six  hours — ^wu  ob- 
tained without  the  introduptko 
of  nnv  foo<l  into  the  stODWh. 
Pavloff  called  this  effect  i 
"psychical  secretion."  He  Dfii 
showed  rhat  severing  thes^Mirh- 
nic  nerves  docs  not  affefl  Ibf 
phenomenon,  but  section  of  both 
^J  vagi  will  abolish  the  reflex  iwre- 
tion,  and  direct  etimulation  li 
the  peripheral  ends  of  thf  cut 
vagi  wnll,  after  a  short  inlff- 
vul,  produce  it  twain.  This  proved  that  the  ga.-(tric  seerelion  is  rtmilatnl 
by  the  vagiis.  Under  the  Ihinl  condition  set  by  Pavloff,  mere  meehaniral 
stimulation  of  the  stonuich  by  the  introduction  of  food  through  the  nvmhscral 
opening,  while  the  dog  is  asleep  or  inatlontivo,  does  not  necessaril.v  .-itimuulr 
secretion,  contrary  to  received  oi>inion.  Chischin,  Pavloft's  pupil,  found  thil, 
when  the  psj'chical  stimuli  are  shut  off  in  this  way.  the  amount  of  iwcretioii 
varies  with  the  kind  of  food,  being  pc«ilive  for  meats  and  peptones  gmertilly, 
and  negative  for  other  substances,  which,  when  eaten,  might  cause  a  peychinl 
secretion  fl894')-  By  means  of  a  special  pancreatic  fistula.  Pavloff  vas  sble 
to  indicate  that  the  secretory  fibers  of  the  ;)ancrea!<  are  in  the  vagus  nerw. 
In  IKg.^i,  Dolinsky  found  that  the  introduction  of  acids  into  the  dnodenun 
causes  a  flow  of  pancreatic  juice,  fnim  which  it  is  inferred  that  (he  arid  in  Ibr 
gastric  juice  set*  up  this  secretion,  probably  through  the  production  of  the 
hormone  which  Bayliss  and  Starling  call  secretin  (1902).  Chepovalmtnff. 
another  Pavloff  pupil,  <liscovered  that  princreatic  juice  from  a  fistula  aequiiw 
a  powerful  soU-ent  action  on  |>n)teids  fn>m  contact  with  the  (tuodenal  mrm- 
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■  See  Chischin's  St.  Petersburg  dissertation,  1 
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brane  en'  its  extract,  and  the  latter  Pavloff  assumed  to  contain  a  special  enzjrme, 
"enterokinase,"  which  activates  the  pancreatic  juice  (1S99').  In  his  lat«r  work 
on  "conditional  reflexes"  (1912),  t.  e.,  on  the  effect  of  specific  sensory  or  psvchic 
stimuli  on  reflex  actions,  Pavlon  showed  that  a  musical  note,  a  bright  color,  a 
strong  odor,  or  a  skin  stimulus  will,  if  associated  with  the  sight  of  food,  avail 
of  itself  to  cause  salivation,  but  that  the  flow  of  sahva  at  the  sound  of  a  given 
note  will  cease  if  the  note  tte  raised  or  lowered  even  by  a  quart«r-tone. 

The  scientific  study  of  metabolism  has  been  divided  by  von 
Noorden  into  three  st^es:  First,  the  quahtative  period,  inaugu- 
rated by  Liebig  and  Wohler,  in  which  the  end-products  of  animal 
metabolism  and  the  conditions  of  their  formation  were  determined. 
Second,  the  quantitative  period  of  von  Voit  and  von  Pettenkofer, 
in  which  food  values  were  carefully  studied  in  dietetic  tables  and 
the  balance  of  nutrition  determined,  after  which  the  thermody- 
namic relations  of  metabolic  processes  were  calculated  in  terms  of 
heat  and  energy  units.  Third,  the  recent  era  of  the  study  of  the 
intermediate  products  of  metabolism,  which  is  again  qualitative, 
but  already  in  process  of  becoming  quantitative.  The  earlier 
experiments  were  concerned  mainly  with  urinalysis  and  measure- 
ment of  intake  and  output;  now  they  are  concentrated  upon  inter- 
pretation of  tissue  activities  in  terms  of  calorimetry  and  respiratory 
metabolism  or  gas  interchange  (Du  Bois).  The  initial  experi- 
ments in  metabolism  were  all  quantitative,  viz.,  Sanctorius' 
efforts  to  measiu^  his  own  "insensible  perspiration"  on  the  steel- 
yard, and  the  attempt  of  Lavoisier  and  Laplace  to  establish  an 
equation  between  the  quantity  of  heat  formed  in  the  body  of  a 
mammal  and  that  formed  in  a  burning  candle,  assuming  the 
quantities  of  carbon  dioxide  formed  to  be  identical  in  both  cases. 
The  latter  has  been  signalized  by  Jacques  Loeb  as  the  foundation 
of  scientific  biology.'  All  of  Lavcusier's  work  on  the  exchange  of 
gases  in  the  lungs  belongs,  in  fact,  to  the  subject  of  metabolism, 
in  the  strict  modem  sense. 

Durii^  the  early  period,  Magendie  was  the  first  to  emphasize  the  impor- 
tance of  the  nitrogenous  substances  in  the  orRanism.  Prout  divided  food-stuffs 
into  the  saccharine,  oilv,  and  albuminous,  from  the  fact  that  milk,  nature's 
ready-made  pM^ect  food,  is  made  up  of  these  ingredients.  Next  came  the  work 
of  Liebig  ana  WShler  on  urea  and  uric-acid  compounds,  in  particular  W61iler's 
svntheses  of  urea  (1828)  and  hippuric  acid  (1^2).  Liebig  was  the  first  to 
clasrify  the  organic  food-stuffs  and  the  processes  of  nutrition  (1842).  He  held 
that  oi^gen  is  the  principal  chemical  coefficient  in  living  processes,  that  muscu- 
lar work  IS  done  at  the  expense  of  albumen,  that  fat  can  be  formed  in  the  body 
from  albumen  or  sugar,  and,  like  Claude  Bernard,  he  believed  that  food-etuns 
have  to  be  chfutged  into  physiolt^c  albumen  before  they  can  be  utilized  in 
the  body.  The  embryolt^pst  Theodor  Ludwig  Wilhelm  Bischoff  (1807-1882), 
oif  Hannover,  was  the  first  to  demonstrate  the  presence  of  free  COi  and  oxygen 
in  the  blood  (1837),  studied  the  urea  as  a  measure  of  metabolism  (1842),  and 

>  N.  P.  Chepovalnikoff:  St.  Petersburg  dissertation,  1899. 

>  J.  Loeb:  The  Mechanistic  Conception  of  Life,  Chicago,  1912,  pp.  4,  S. 
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(with  Voit)  the  laws  of  nutrition  and  inanition  in  camivora  (1860).  Hie  Al>- 
tian  chemist,  BoutwinKault,  first  attempted  to  tabulate  the  metaboUc  mtib 
and  output  in  difFerrntaniiiLalH  (1SS5-40),  and  (with  Dumas)  defined  an aninnl 
as  an  oxidizinK,  a  plant  a»  a  reducing;,  apparatus  (1844).  Bischoff's  awUul 
Call  VOQ  Voit  (1831-1008),  of  AmtirTg,  made  many  interesting  atudiei  oa 
diotpticH,  particulurty  in  hif  Hiuulbook  of  the  Physiology  of  Metabolism  is 
Nutrition  (1881),  which  introdui^d  new  methods  of  determining  the  iotab 
and  outKO  in  the  balance  of  nutrition  and  the  amount  of  prot«id  necesBSiy  is 
foodM,  In  cnllaborution  with  the  Bavarian  hygienist,  Max  Ton  PMtcnkd* 
(1818-191)1),  Voit  first  patimatiHl  the  amounts  of  proteins,  fat,  or  carbohydnW 
broken  down  in  the  body  {fn)m  the  total  nitrogen  and  CO>  eLimin&tedl  br 
mninii  of  a  special  reHpiratiun  apparatus,  constructed  at  the  expense  of  Bat 
MaximiMan  of  Elavaria  (IStSl),  which  was  furtber  elaborated  and  improvtd  iff 
Voit  himself.  These  two  inn»- 
tigators  abio  demonatratrd  that 
fatH  are  formed  from  the  food 
proteidH  (1862-Sl),  but,  Utn. 
this  view  was  not  exdiuinir 
held  to.  even  by  Voit  (18861, 
and  was  abxolutclv  denied  bj 
PflOger  (1892).  Voit  dtrtin- 
giushed  between  organind  or 
tiieuc-proteids  and  unorgan- 
ized or  circulating  protcidt 
(18S1).  and  held  that  the  food 
carbohydrates  and  pr6leid<  art 
directly  consumed  in  the  bodv 
(1881),  in  opposition  to  the  lie- 
big- Bernard- Pfliigcr  hypotbe- 
ait,  that  they  have  first  to  bt 
changed  into  body-eubslaiKe. 
Pettenkofer  introduced  (h« 
well-known  test  for  bile  (1844), 
and  a  new  method  of  estimal- 
in(t  the  CO,  in  the  air.  Ttie 
estimate  of  the  nitrogen  coo- 
tent  in  metabolism  was  ren- 
dered relatively  easy  by  the 
methoii  introduced  by  J.  Kifl- 
dahl  in  1883. 

Max    Rubner    {1854- 
),  of  Munich,  a  pupil 
M:i.\  Ilubnrr  {isM-        ).  of  Ludwig  and  Voit,  pro- 

fessor of  hygiene  and  di- 
rector of  the  HvKicnic  Itistihitc  at  Beriin  (1891),  discovered  that 
the  metaltolism  is  pro|M)rtional  to  the  surface  area  of  the  body 
{18S;i},  that  the  sp<'cific  dynamic  action  of  foods  on  metabolism 
ia  E'"f'-itcst  for  protein  and  least  for  carbohydrates  (1902),  and  was 
one  of  the  first  to  investigate  metalxilic  changes  in  terms  of  heat 
and  energj'  unit.s  by  moans  <if  the  calorimeter,  or  by  using  the 
animal  lx>dy  as  a  calorimeter  (1891). 

Tlie  heat  relations  of  the  IkhIv  were  first  investigated  by  Lavoiraer  and 
Laphiee  (1781)),  Cran-ford  (17S.S),  :in.I  Sdi;irlinft  (1849).  who  u-sed  ice,  water, 
and  iiir  Pidorinietors  resjKT lively.  Since  the  time  of  Voit  and  Pettenkoter, 
thrae  investigations  have  been  improved  by  such  instruments  «s  d'Arsonral's 
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differential  air  calorimeter  (1886),  and  the  respiration  calorimeters  of  Atwater 
and  Rosa  (1S97),  Atwater  and  Benedict  (1905)  H.  B.  Williams  (1912).  Riche 
aod  Soderatrom  (Sage  calorimeter,  1913),  With  this  apparatus,  the  heat  pro- 
duction of  the  txMiy  can  be  measured  directly  and  aleo  indirectly  try  calculating 
it  from  the  respiratory  quotient  (liters  O  consumed  into  litere  CO,  produced) 
aod  the  nitrogen  output  in  the  urine,  one  method  serving  as  a  check  upon  the 
other.  The  value  of  quantitative  work  by  improved  means  has  been  especially 
shown  in  such  researches  as  those  of  Nathan  Zuntz  (1847-1920)  on  the  blood 
gases  and  respiratory  metabolism,  Pavy  and  Moleschott  on  dietetics,  Loewy 
(1890),  Edsall  and  Means  (1914-15)  on  the  effect  of  drugs  on  heat  production, 
Atwater  and  Langworthy  on  the  balance  of  nutrition  (189S),  Max  Rubner  on 
the  energetics  of  nutrition  (1902),  R.  H.  Chittenden  on  the  minimum  nutritive 
requirements  of  the  body  in  relation  ta  its  capacity  for  work  and  nitroeenoUB 
equilibrium  (1904),  F.  G.  Benedict  on  the  influence  of  inanition  of  metabolism 
(1907),  Carpenter  and  Murtin  on  metabolism  in  women  before  and  aft«r  chQd- 
birth  (1911),  and  Graham  Lusk  on  animal  calorimetry  (1912-15).  In  1899, 
Ma^us  Levy  and  Falk  demonstrated  that  metabolism  is  high  in  childhood  and 
low  in  old  aRc.  Metabolism  in  infancy  has  been  studied  by  Howl&nd  (1911), 
Benedict  and  Talbot  (1914),  and  others.  These  results,  supplemented  by  the 
studies  of  E.  F.  Du  Bois  on  boy  scoute  (1915-16),  show  that  metabolism  is 
very  low  in  the  newborn,  50  per  cent,  above  the  adult  level  at  the  end  of  the 
first  year,  rising  to  a  maximum  in  the  imexplored  period  between  two  and  MX 
years,  after  which  it  falls  rapidlyup  to  the  age  of  twenty,  with  a  much  slower 
decrease  thereafter  (Du  Boia),  The  study  of  metabolism  m  disease  is  obtained 
by  comparine  the  heat  production  of  the  patient  at  complete  rest  some  four- 
teen hours  after  the  last  meal  (basal  metabolism)  with  the  normal  controls. 
The  extreme  variations  in  the  latter  have  been  larKcly  obviated  by  the  im- 
proved "linear  formula"  of  Delafield  I>u  Bois  for  cJculating  the  surface  area 
of  the  body  (19I5)j  to  which  the  metabolism  of  individuals  between  twenty 
and  fifty  is  proportional.  This  formula  gives  a  normal  average  basal  metabo- 
lism of  39.7  calories  per  square  meter.  Friedricb  Miiller  first  noted  the 
striking  increase  of  metabolism  in  exophthalmic  goiter  (1893).  Magnus  Levy 
found  the  gascoiw  interchanges  very  high  in  Graves'  disease  (1895-7),  very 
low  in  myxedema  (1904),  which  results  have  been  ampl^  confirmed,  pai^ 
ticularly  by  the  work  of  E.  F.  Du  Bois  with  the  S^e  calorimeter  (1915-16), 
The  abnormal  heat  production  elucidates  the  semeiology  of  the  disease  and 
has  important  dietetic  bearings.  That  the  increase  of  metabolism  in, typhoid 
fever  is  proportional  to  the  rise  in .  temperature  has  been  shown  by  many 
investigators.  The  effect  of  the  starvation  factor  has  been  abolished  by  the 
high  cdoiy  diet  of  Shaffer  and  Coleman  (1909),  The  respiratory  metabolism 
in  the  different  anemias  has  been  studied  by  Magnus  Levy  (1906),  Meyer  and 
Du  Bois  (1916),  and  others.  The  latter  observers  (with  Peabody)  have  in- 
vestigated metabolism  in  cardio-renal  disease  (1916).  Grafe  found  an  increase 
in  cancer,  and  only  a  moderate  increase  in  low-grade  fevers  (1904),  Varying 
results  in  pituitary  disease,  notably  a  slight  rise  of  heat  production  in  acro- 
megaly, have  been  obtained  by  Falta  (1913),  Du  Bois  (1914),  and  Means 
(1915").  The  pathology  and  treatment  of  diabetes  have  been  rendered  a 
purely  chemical  problem  throuj^  such  advances  as  Fetters'  discovery  of  ace- 
tone in  diabetic  urine  (1857);  the  work  of  Kussraaul  on  acetonemia  (1874); 
of  Stadelmann  (1883)  KtJii  (18S4-87),  Minkowski  (1884),  and  Magnus-Levy 
(1899-1909)  on  /toxybutyric  acid  in  relation  to  diabetic  coma,  von  Merino's 
experimental  production  of  diabetes  by  exhibition  of  phlorizin  (1886);  tne 
dietetic  studies  of  Carl  von  Noorden  (1895-1911),  the  important  and  extensive 
studies  of  Graham  Lusk  (1898-1915),  F,  G,  Benedict  and  Joslin  (1910-15). 
and  the  effects  of  the  fasting  treatment  of  F,  M.  Allen  (1915),  Lusk's  origind 
observation  that  a  completely  diabetic  patient  will  excrete  not  only  all  the 
ingc8t«d  carbohydrate,  but  the  sugar  equivalent  of  half  the  protein  molecule 
(1906),  has  been  confirmed  by  Allen  and  Du  Bois  (1916).  The  true  metabolic 
relations  of  uric  add,  first  isolated  from  the  urine  by  Scheele  (1776)  and  found 
in  gouty  and  urinary  concretions  by  Wollaston  (1797),  have  been  a  matter  of 

I  See  E.  F.  Du  BoU:  Am.  Jour.  Med,  So.,  Pbila.,  1916,  cli,  781-799. 


sdbvGoOgIc 


596  HIBTORT  OP  UEDICINB 

keen  eontroveny.  Important  landmarks  in  its  history  are  Marcet's  diieowjr 
of  xanthin  (1819);  Strecker'a  demonBtratum  of  the  same  in  the  urine  (1S57); 
Koeael's  proof  that  xanthin  baaea  are  derivatives  of  the  urine  (1879);  i]h 
discovery  of  nuclein  in  pus-cells  and  ^>ermatoH>a  by  Miescber  (1874),  lul 
the  detfnnination  of  the  true  formula  of  nucleic  acid  by  Schmiedeberg  (1890); 
Koasel'B  and  Hoppe-Seyler'a  clasaifications  of  the  nucleinsj  Horbaeiew^'i 
synthesis  of  uric  acid  in  vitro  (1882),  and  his  proof  that  it  is  derivable  from 
nuclein  (1886);  Minkowski's  discovery  that  a  diet  of  xanthin  bases  iril 
increase  uric-acid  excretion  (1886),  and  that,  in  birds,  the  latter  is  synthetiiwd 
in  the  liver  through  the  influence  of  lactic  acid  (1886);  and  Emil  Fiscber'i 
family  tree  of  gout,  based  upon  the  idea  that  uric  acid  and  the  xanthin  buH 
have  a  common  purin-nucleus  (1895).  The  relation  of  the  liver  to  metab- 
olism was  studied  to  advantage  through  a  method  introduced  by  the  Ruaeiao 
physialo^,  Nikolai  Vladimirovich  Eck  (1817-  )  in  1877.  This  oan«isl«<{ 
m  establishing  a  permanent  communication  between  the  portal  vein  and  the 
inferior  vena  cava  (Eck's  fistula),  abolishing  the  portal  circulation  by  ligstioB 
of  the  portal  vein,  so  that  ligation  of  the  hepatic  artery  under  these  conditjons 
is  equivalent  to  excising  or  excluding  the  liver. 

The  name  of  Rudolph  Heidenhain  (1834r-97),  professor  of 
physiol(^y  at  Brealau  (1859-  ),  is  intimately  associated  with  tin 
interpretation  of  all  secretory  phenomena  as  intracellular,  ratiiff 
than  mechanical,  processes. 

He  investigated  the  histologic  changes  in  the  cells  concerned  inlhe  aeat- 
tion  of  saliva,  milk,  the  gastric  and  intestinal  juices,  and  the  pancreatic  In- 
ments,  and  opposed  Ludwig's  filtration  theory  of  the  formation  of  lympb  and 
urine  on  the  same  grounds,  describing  lymph  as  a  secretion  from  Uie  cells  form- 
ing the  walls  of  the  capillaries,  and  unne  as  a  product  of  the  renal  glomeruli, 
so  far  as  wat^r  and  inorganic  salts  ore  concerned,  urea  and  uric  acidoeing  re- 
garded as  secretions  of  the  epithelial  cells  in  the  convoluted  tubw.  Most  of 
these  theories  are  contained  m  his  memoir  on  secretions  in  I|ermann's  Hsnd- 
buch  der  Physiologie  (1880,  v).  He  also  investigated  the  action  of  poisons  on 
the  nerves  of  the  submaxillary  gland  (1872),  the  trophic  and  secretory  fibers  of 
theseeretorynerve8(1878),and  the  phenomena  of  intestinal  absorption  (1888- 
94).  Under  du  Bois  Reymond,  he  began  his  studies  of  the  mechanics,  metab- 
olism, and  heat  production  of  muscular  activity  (1864),  leading  to  the  con- 
struction of  a  "tetanomotor."  With  Btirger,  he  made  some  experimental 
investigations  in  hypnotism,  hut  his  most  striking  work  was  undoubtedly 
his  method  of  stainmg  the  kidney-cells  by  the  injection  of  indiKo-earmin  into 
the  blood,  which,  whatever  his  hypotheses,  shows  him  to  have  been  an  inves- 
tigator of  great  power. 

The  beginnit^  of  the  theory  of  ductless  glands  and  internal 
secretions,  especially  in  relation  to  metabolism,  were  Claude  Ber- 
nard's work  on  glycogen  (1848-57),  the  pancreatic  functions  (1849- 
56),  his  fourth  ventricle  jnq&re,  Addison's  description  of  the  supra- 
renal syndrome  (1849-56),  and  the  experiments  of  Brown-S^uard 
and  Schiff. 

Charles-Edouard  Brown-S^qtuird  (1817-94),  a  native  of  Mauri- 
tius, was  the  son  of  an  American  father  and  a  French  mother,  but 
his  life-work  was  mainly  associated  with  French  medicine. 

He  led  a  roving  existence,  posting  from  one  country  to  another  at  inter- 
vals, and,  whether  in  London,  Paris,  or  New  York,  he  could  have  attained  al- 
most any  eminence  by  continuous  effort.  He  succeeded  Claude  Bernard  as 
ir  of  experimental  medicine  in  the  CoU^  de  France  in  1878,  and  be 
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was  successively  a  professor  in  the  Harvard  and  Paris  medical  faculties.  In 
1852,  he  confirmed  Bemard'a  work  on  the  sympathetic.  Previous  to  this  he 
had  made  his  mark  by  his  experimental  transections  and  hemisectioQS  of  the 
spinal  cord  (1849);  his  description  of  hemiplej^  with  croaaed  anesthesia 
(1850')  of  which  he  gave  an  incorrect  physiological  explanation;  hia  investi- 
gations of  the  associated  pains  of  visceral  disease  (1857) ;  the  effect  of  tropical 
heat  on  the  temperature  of  the  body  (1859);  the  "tremoepasm"  feature  of  the 
knee-jerk   (1858);   the  experimental  production  of  epilepey   (1869-70);  the 


experimental  production  of  vasomotor  changes  in  the  pulmonary  circulation 

(1872);  and  the  vasodilator  effect  produced  by  heat  stimulation  of  the  cerebral 

cortex  (1887).    Heis,  with  Claude  Bernard,  the  principal  founderof  the  doctrine 

of  the  internal  secretions,  through  his  experimental  production  of  an  exag)[erat«d 

Addison's  disease  in  animals  by  excLsion  of  the  suprarenal  capsules  (1856-58*), 

his  use  of  the  testicular  and 

other  organic  juices  as  remedies 

(1889-91'),  hifl  theorj-  that  the 

kidney  has  an  internal  secretion 

(1892*),  and   his  treatment  of 

acromegaly  by  animal  extracts 

(1893'}.    He  was  founder  and 

editor  of  the  Joanud  de  la  phyai- 

ologie  de  VhomTTie  el  dea  animaux 

(1858-63),  and,   with   Charcot 

and  Vulpian,  of  the  Archives  ile 

pkysi/Aogie  normale  rf   palholo- 

gigue  (1868-94). 

Moritz  Schiff  (1823- 
96),  of  Frankfort  on  the 
Main,  a  pupil  of  Magendie 
and  Longet,  was  professor 
of  comparative  anatomy 
at  Bern  (1854-63),  and  of 
physiology  at  Florence, 
Italy  (1863-76),  and  Ge- 
neva (1876-96).  He  was 
a  zoologist  by  training,  at-  Moriu  SchifT  (1823-96). 

taining  particular  eminence 

in  omithol(%y,  and  there  are  few  aspects  of  physiology  which  he 
did  not  investigate. 

Schiff's  work  was  characterized  by  great  originality  in  the  minutia)  of 
experimental  procedure,  displaying  an  almost  prophetic  insight  into  many 
things  of  present  moment.  He  liked  to  cross  swords  with  contemporary  theo- 
rists, and  the  fact  that  he  sometimes  abandoned  his  own  theories,  or  that 
some  of  them  have  been  abandoned  by  others,  has  tended  to  obscure  his  very 
solid  merits.  Thus,  in  1849,  he  took  the  somewhat  arbitrary  standpoint  that 
the  vagus  is  the  motor,  rather  than  the  inhibitory,  nerve  of  the  heart,  from  hia 

'  Brown-S^quard :  Compt.  rend.  Soc.  de  biol.,  1850,  Paris,  1851.  ii,  70-73. 

>Compt.  rend.  Acad.  d.  so.,  Paris,  1856,  xliii,  pt.  2,  422;  542.  Jour,  de 
la  physiol.  de  I'homme,  Paris,  1858,  i,  160-173. 

'Arch,  de  physiol.  norm,  et  path.,  Paris,  1889,  5.  s.,  i,  739;  1890,  ii,  20!; 
443;  646;  1891,  ui,  746. 

*  Arch,  de  physiol.  norm,  et  path.,  Paris,  1892,  5.  8.,  v,  778-786. 

*  Ccnnpt.  rend.  Soc.  de  biol.,  Paris,  1893,  xlv,  527. 
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results  on  stimulatioD  of  the  tenninal  motor  fibers,  which  anticipated  tlie  dii- 
covery  of  the  accelerator  vagus  fibers  by  Ludwig  and  Schmiedeberg  in  ISJO. 
He  Doticed  that  the  ventricle  of  a  dyiog  heart  sometimes  bests  more  riowtj 
than  the  auricle,  which  vitiated  Hallers  concept  of  a  peristaltic,  museulir 
wave  passing  from  the  great  veins  through  the  heart  to  the  aorta,  until  Gukdl 
showed  the  phenomenon  to  be  a  simple  case  of  block.  He  believed  that  thr 
localized  "idiopathic"  muscular  contractions  at  the  outset  of  rigor  mortis  in 
due  to  a  special  chemical  stimulus  (hormone)  formed  at  death.  In  1856,  be 
made  ejtperiments  which  foreshadowed  the  existence  of  the  vasodilator  nem 
discovered  by  Bernard  in  1858.  In  1887,  in  anticipation  of  Pavloff's  pupib, 
he  noted  that  the  reflex  flow  of  saliva  in  a  dog  with  a  parotid  fistula  vuiei  wit& 
the  methods  and  substances  employed  in  stimulation.  He  was  one  of  the 
earliest  to  study  the  effects  of  removal  of  the  cerebellum,  hemi»ection  of  the 
cord,  and  transection  of  the  cerebral  peduncles  and  spinal  nerve-roots  (IKSS); 
IS  the  first  to  notice  the  effect  of  excitation  of  the  cerebral  cortex  upon  tie 


I  first  regarded 
Rolandic  area  as  sensory,  al- 
though he  later  abandoned  thia 
view.  His  epoch-making  evpei- 
iments  on  the  effects  of  exrisHMl 
of  the  thyroid  in  dogs,  their  m 
vention  by  thyroid  grafts  anaV 
the  injection  or  ingestion  of  thl^ 
roid  juices  (1856-84>),  which  nD 
be  described  under  twentietli 
century  medicine,  make  him  * 
pioneer  of  the  doctrine  of  in- 
ternal Becretiona  and  a  prophrt 
of  thyroid  therapy.  To  this  iM 
belong  also  his  exporimenls  on 
artificial  diabetes  (1S56)  and  Uw 
relation  of  the  nervous  sysWiD  W 
its  production  (1859). 

"More  than  to  any  one 
else  since  the  time  of  Har- 
vey," says  Sir  Lauder  Bnin- 
ton,  "do  we  owe  our  present 
knowledge  of  the  circulitioo 
to    Carl  Ludwig.     .     .    . 
Like  the  great  architects  of  the  Middle  Ages,  who  built  the  won- 
derful cathedrals,  which  we  all  admire,  and  whose  builder's  name 
no  man  knows,  Ludwig  has  been  content  to  sink  his  own  name  in 
his  anxiety  for  the  progress  of  his  work,  and  in  his  desire  to  aid  his 
pupils."     Carl  Ludwig  (1816-95)  was  a  native  of  Witzenhausen, 
Hesse,  a  Marburg  graduat€  (1840),  professor  of  anatomy  at  ttw 
latter  university  (184fr-49),  professor  of  anatomy  and  physiolof? 
at  Zurich  (1849-55),  professor  of  physiolc^^  and  zoology  in  t* 
Joscphinum  at  Vienna  (1855-64),  and  finally  professor  of  phy 


Carl  Ludwig  (1816-95). 
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ology  at  Leipzig  (1865-95),  where  he  founded  the  Phyaiolt^ca] 
Tostitute  in  which  so  much  of  his  work  was  done.  Ludwig  was 
perhaps  the  greatest  teacher  of  phyBiology  who  ev»  Uved.  He 
had  over  200  pupils  of  all  nationalities,  and  most  of  the  younger 
generation  of  investigators  in  his  science  were  trained  lay  him. 
Beyond  a  text-book  of  physiology  (1852-56),  two  inaugural 
addresses  on  the  mechanism  of  urinary  secretion  (1843)  and  on 
blood-pressure  (1865),  and  a  few  minor  essays,  he  did  but  little 
independent  writing,  M<»t  of  his  important  discoveries  were 
published  under  the  names  of  his  pupils,  some  of  whom,  von  Kries 
tells  us,  merely  sat  on  the  window-sill,  while  Ludwig  and  his  faith- 
ful assistant,  Salvenmoser,  did  all  the  work.  He  had  a  wonderful 
capacity  for  selecting  themes  which  would  make  the  pupil  find 
himself.  His  object  was  to  form  capable  investigators,  while  car- 
rying out  his  own  ideas,  and,  to  this  end,  he  always  mapped  out 
the  experimental  problem  himself,  including  its  technical  details, 
and  usually  wrote  out  the  final  draft  of  the  paper  also,' 

His  principal  contributions  to  physiology  are  the  introduction 
of  the  graphic  method  (1847),  with  new  instruments,  hke  the 
kymograph,  blood-pump,  and  Stromuhr;  perfusion  of  excised  or- 
gans (1865-67),  his  theories  of  the  mechanism  of  urinary  secretion 
and  lymph-formation,  his  discovery  of  the  innervation  of  the  sali- 
vary glands,  and  his  many  excursions  into  the  physiology  of  the 
circulation.  Nearly  all  these  things  were  done  before  Ludwig 
came  to  Leipz^. 

To  the  Marbujx  period  belonKS  the  mechanical  theory  of  the  secretion  of 
urine  by  osmosis.  In  1842,'  Sir  William  Bowman,  in  describing  the  capeule 
around  the  glomeruli  and  the  urinary  tubules,  advanced  the  theory  that  the 
proximal  principles  of  the  urine  are  secreted  in  sohd  form  from  the  epithelium 
of  the  venous  tubules,  solution  being  eSected  by  water  discharged  from  the 
glomerulus.  Ludwig's  theory  (1843-44')  starlfl  with  the  ide*  that  the  secre- 
tion of  urine  depends  upon  the  beating  of  the  heart,  the  blood-pressure  causing 
the  urinary  constituents  to  pass  from  the  blood  through  the  capillary  walls  as  a 
ditut«  liquid,  which  becomes  concentrated  as  it  passes  throujdi  the  tubulis,  by 
osmosis  of  water  to  the  more  concentrated  lymph  outeide.  Bowman  and  Hei- 
denhain  treated  the  glomerular  epithelium  as  a  secreting  gland.  Ludwig  re- 
garded it  as  a  passive  filter.  Ludwig's  theory  has  been  accepted  by  most 
physiologists,  although  strong  objections  to  it  have  been  made  by  Heidenhain* 

'  These  monographs  were  published  simultaneously,  under  the  pupils' 
names,  in  the  "Bench te"  of  the  Saxon  Academy  of  Sciences,  and  in  the  famous 
ArbHlen  aus  der  physioloffischen  ATutati  zu  Leipzig  (1866-77),  but,  after  1877, 
in  du  Bois  Reymond's  Archiv.  They  cover  every  aspect  of  the  subject  except 
the  physiology  of  the  brain,  and  reveal,  at  every  turn,  the  master  experi- 
menter, the  man  of  infinite  resource  in  investigation. 

»  Bowman:  Phil.  Tr.,  Lond.,  1842,  57-80. 

'Ludwig:  Beitrilge  zur  Lehre  vom  Mechanismus  der  Hamsecretion, 
Marburg,  1843,  and  Wagner's  Handworterb.  d,  Physiol.,  1844,  ii,  637. 

<  Heidenbain:  Arch.  f.  path.  Anat.,  Berl.,  1866,  xzxv,  158. 
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,-r-. ritolLwrionned ■!_  _, 

modify  his  Twm  ■omswhftt'  llos  MDriftwl  in  dMdfa«  tlw  iiMddK  k  Oi 
neek  of  ft  do&  oauMDg  tlw  blood^inwun  lo  fill,  and  ■topfriiiK  tlw  vImt 
oretioii.  Bubwqiiwit  mjaatiMt  of  nw>  into  the  wim  oauwd  »  wn— al «  fc 
urinary  seeretkn  and  foned  Ludwig  to  eoodude  that  the  attMt  of  pnaw 
wae  dependent  upon  the  ohenanal  eonalitaanta  in  the  blood;  in  otfav  mbIl 
upon  omMwia  thmuh  a  ideotiv^  aeBD^Mnneabl?  mMnbraDei.  Id  IBB,  Ia» 
wig  ehani^  PoiBeuille'a  meteuiT  mawmeter  into  the  kymo^malk,*  In  IM 
be  diaoorend  tiie  gandkHiie  eelk  in  the  intanuBiealar  ■eptanu*  Dmfatlli 
Zorieh  period,  he  rtM^  through  hia  pupO,  F.  W.  Non,  the  tfaaai7  tlMtbi^b 
is  foimed  by  the  diffuMon  of  flnkiB  from  the  blood  through  the  v«M  «afc  iMi 
the  BurKMmding  tiHuee,  the  motor  pomrbifagthe  ewiillanr  bloodfnMBi 
(ISSCm.  Inlffil,  Ludwig  (with  Bedier  andlEahn)  diaeovemd  the  tanw 
tion  of  the  mibataiillBiy  tfBDdiL*  and,  in  1866,  be  Anved  that  the  atnnWm 
of  tlie  mmtbetie  ofn  wa  oann  ecaietioa  by  tlw  aabmudHaiy  ^imU 
During  toe  Vtenneaa  pcaiod,  hii  pupiL  LoUiar  Hqrar,  invaatigBted  the  gBHi<f 
the  blood  (1857-A8);  Ooetta  dtoeoveced  imaita,  taurin,  laa^'aad  i£bmH 
in  the  animal  body  (iSSS) ;  and  Ludwig  hinMilt  ooIUkm^  ^Ui  the  lA*^ 
Stephan  in  a  byt&odynamie  invoatigatioo  of  the  n 

water  in  a  plane  perpendioular  to  ita  duwlion  (U    .      _     , . 

with  Thiiy,  the  efleot  of  the  qunal  oord  mon  the  blood  wuieuL*  and  Ui  Lo^ 

«ig  inaiipiral  mIH  w  (mM|)  intmrfiinwl  tim  JAr^  nf  kuMiig  mmrlM*  ||  |.       ' 

".org ...  

<rf  study     

Elie  von  Cyon,  ini       _ 

tlie  same  year  be  diaoorereirthe  defwenor  avve  of  the . _ 

erigentes"  of  the  peripheral  vceeeb  (1866*).  With  DogM,  ha  invoated 
StromuAr  for  measuring  the  amount  of  Uood  r"^'T[  m  init  time  nsSPti 
in  186S,  with  ibe  same  pupil,  be  found,  upon  ausoultatiiig  the  haait  aftar  1^ 
tion  of  the  vena  cava,  pulmonary  artsiy  and  vfin,  ana  Mct%  that  Uie  fint 
(systolic}  sound  is  not  of  valvular  or^in  entitely,  bat  is  partvpndneed  by 
the  cardiac  muBcle."  In  1S60-7O,  uuider  BnutoD  and  O.  Sauntedebcfg 
began  to  atudv  the  effects  of  drugs  upon  the  onnilatiao;  and  in  1871,  Sebnuedfr 
beq;  traced  the  accelerator  fibers  of  the  va^iM  nerve  in  the  dog."  In  1871, 
H.  P.  Bowditch,  experimenting  with  sn  excised  heart  and  a  frog  mai^ttatlrr. 

showed  that  the  heart  niuscle  always  gives  a  "■"■"■I  — ' ^ — 

all  ("all  or  nothiDg");  and  Kronecker,  invortigating  fi 
muscle,  showed  that  heart  muscle  cannot  b~  —    '~   * 

with  Dittmor,  was  the  first  to  localiie  a  \ ._ , 

oblongata").    With  Moeso,  he  made  pletbysmo^^apbio  itudieB  on  the  blood- 

'  Brunton:  Proc.  Boy.  Soc.  Med.,  Lond.,  1912,  v,  llierap.  Sect.,  130-151. 

>  C.  Ustimovitch:  Arb.  a.  d.  physiol.  Anst.  za  Leipi.,  1870,  v,  217. 

•  Ludwig:  Arch.  f.  Anat.,  Physiol,  u.  wisaenach.  Med.,  Beri.,  1847.  Ml- 
302. 

« Ludwig:  MttUer's  Arch.,  Berl,  1S48, 139-143,  1  pL 

'  Ludwig  and  Noll:  Zeitschr.  f.  rat.  Med.,  Hddelb.,  1S50,  ix,  82. 

'  Ludwig,  Becher  and  Rahn:  Ibid.,  1851,  n.  P.,  i,  225-292. 

'  According  to  his  pupil,  Czermak, 

>  Ludwig  and  Thiry:  Sit/ungsb,  d.  k.  Akad.  d.  Winenacb.,  Med.HiatiBW. 
a.,  Vienna,  1864,  xlix,  2.  Abth.,  421-454. 

•  Ludwig's  Arbeiten  (1866),  Leipi.,  1867,  i,  128-149. 
'■"Ibid.,  ii,  106-271. 

"  Ber.  d.  k.  sachs.  Gesellsch.  d.  Wissenach.,  Leipc,  1888,  xx,  80. 
"  Ludwig  and  Scbmiedeberg:  Urid.,  1871,  xxiii,  14^170. 
■*  Ludwig  and  Dittmar:  Ber.  d.  k.  s&cbs.  C      "    '     ~ 
1871,  135;  1873,  460. 


investigating  fatjgue  and  leeoveiy  of 
t  be  tetaniaed.  u  1871-73,  Lodwib 
a  vasomotor  center  (in  the  medolfi 
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vessels  of  the  excised  kidney  (1874);  with  von  Kries,  he  measured  the  blood- 
pressure  in  the  capillaries  (1875');  with  Schmidt-MUlhcim,  he  began  to  ex- 
periment with  the  injection  oT  peptones  into  the  blood  (1880*)  j  in  1883,  Wool- 
dridge  made  his  importsjit  studies  on  the  chemistry  of  coagulation  of  the  blood, 
and  in  18B4,  Conrad  Gompertz  investigated  the  turangement  of  muscular 
fibers  in  the  heart.  Other  important  investigations  from  Xudwig's  laboratory 
were  his  mon<^raph  on  the  lymphatics  (with  Schweigger-Seidel,  1872-74'); 
introducing  the  puncture  method  of  injection  in  histoltwy;  Flechsi^'s  investi- 
gations of  medullated  nervo-fibers  (1876);  Ludwig's  study  of  the  digestion  of 
proteids  after  excision  or  exclusion  of  the  stomach  (with  Ogata,  1883'),  and 
Bowditch's  proof  of  the  non-fatigability  of  nerve  (1890). 

The  titles  listed  give  but  a.  faint  ides  of  the  immense  amount  of 
valuable  work  done  in  the  Leipzig  laboratory,  where  not  a  few  stu- 
dents, as  Burdon  SanderBon  t«lls  us,  "for  the  first  time  in  their 
lives  came  into  personal  relation  with  a  man  who  waa  utterly  free 


Carl  Ludwig  (medallion). 

from  selfish  aims  and  vain  ambitions,  who  was  scrupulously  con- 
scientious in  all  that  he  said  and  did,  who  was  what  be  seemed  to 
be  and  seemed  what  he  was,  and  who  had  no  other  aim  than  the 
advancement  of  his  science."  "All  who  met  Ludwig,"  says  Kron- 
ecker,  "came  under  the  influence  of  his  enchanting  personahty." 
He  lived  with  his  pupils  in  a  "sck6n£  Gemeinsamkeit,"  and  was, 
indeed,  in  some  respects,  the  personification  of  Browning's  hawk- 
noeed,  high-cheek-boned,  blue-eyed  German  professor,  absolutely 

» Von  Kries:  Tbid.,  1876,  148. 

*  Arch.  f.  Physiol.,  Leipz.,  1880,  33. 

*  Die  LymphgefAsse  der  Fascien  und  Sehnen,  Leipz.,  1872. 

*  Lodwig  and  OgaU:  Arch.  f.  Anat.  u.  Physiol.,  Leipz.,  1883,  89. 
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sincere  and  unpreteotious,  and,  however  rigoroua  and  exact  in 
method,  captivating  every  one  by  his  warmth  of  heart,  his  genial 
sympathy,  and  the  simplicity  of  his  life  and  aims.  Ludwig  wse  a 
splendid  draftsman,  and  his  mind  was  of  the  purely  plastic  kind, 
which  visualizes  everything  as  a  material  phenomenon.  For  thif 
reason,  he  had  little  use  for  mathematics,  psychology,  or  any  erf  the 
sciences  which  repose  upon  a  metaphysical  basis.  He  was  devoted 
to  music,  however,  a  great  patron  of  the  Getoandhatu  concats, 
and  he  often  had  chamber  music  at  his  house.  The  chami  of  bis 
personality  has  been  admirably  conveyed  in  the  reminiscences  of 
his  old  pupib,  Kronecker,  von  Kries,  Burdon  Sanderson,  and 
William  Stirling. 

The  innervation  of  the  heart  was  investigated  by  Henle  (1 841 ) ;  by  Fried- 
rich  Bidder,  who  diHCOVcred  the  ganglionic  cells  at  the  junction  of  the  uiride 
and  ventricles  (1852");  by  Albert  von  Beuld,  who  demonstrated  the  m«1- 
erator  Dorves  of  the  heart  and  their  onKin  in  the  spin&l  cord  (IS62);  and  b; 
Walt^ir  Holbrooii  Gaskell,  who  showed  that  the  innoration  of  the  heart  is  the 
same  in  culd-blooded  and  warm-blooded  animab,  and  that  the  vagua  ncm 
weakens  the  heart  as  well  as  slows  it  (1882-84).  A  atrildng  experiment  iqxm 
the  heart-beat  was  made  bv  Hermann  Stannhu  (180S-83),  of  Hamburgh  nia, 
by  plncinit  a  ligature  at  the  junction  of  the  auricle  and  the  mnua  vencMia, 
brought  the  iieart  to  a  standstill,  while  a  second  ligature,  applied  to  the  auri- 
culo-ventricular  groove,  caused  the  ventricle  to  beat  again  (1852*).  In  Uk 
early  days  of  the  neurogenic  theory  of  the  heart's  action,  the  effect  of  the  Stan- 
niuK  ligatures  was  supposed  to  be  due  toinhibitionof  thegan^ia  of  Bidda-and 
Kemak,  but  the  subject  took  on  a  new  light  with  the  discovery  of  the  aurinib- 
ventricular  bundle  of  His.  The  pulse  was  specialy  studied  by  fitienn&^Inlei 
Horey  (1S3O-1904),  who  invent^  the  BphyRmonraph,  although  the  Er^ihic 
method  in  |>ulsc-('xami nation  had  already  been  introduced  by  Karl  Vierordt 
(1855).  Other  wtudies  of  the  pulse  were  made  by  I.andois,  von  Krice,  and 
von  yrcv.  Blood-jiressurc  was  eBpccially  investigated  in  Alfred  Wilhelm  Vrfk- 
mann's  'Die  Ha-modynamifr  nar-.h  Vertvchen  (1850)^  by  Ludwig  Traube  (181S- 
7fi),  who  first  described  the  rhythmic  variations  m  the  tone  of  the  vatweon- 
strictor  center  (Traube-Hfrine  waves)  in  1865,  and  by  Roy  and  Adami  (1892). 

Couitulntion  of  the  blood  was  investigated  by  Andrew  Buchanan,  who 
extracted  the  fibrin  ferment  (1845);  and  by  Alexander  Schmidt  (1831-94), 
who  gave  it  ila  name,  but  supposed  that  coagulation  was  due  to  the  combina- 
tion of  fibrinogen  and  serum-globulin.  This  error  was  corrected  by  (Mof 
Hamniarsten  (1841-  ),  who  showed  that  coagulation  is  accomplished  by 
eplitling  up  of  the  fibrinogen  into  fibrin  and  other  substances  (1875). 

Some  of  the  liest  modern  work  on  the  circulation  came  from  the 
Cambridge  School  of  Physiologists,  who  were  all  pupils  of  Sir 
Michael  Foster  (183R-1907).  On  Huxley's  recommendation, 
Foster  Ixicamc  prelector  of  physiology  at  Cambridge  in  1870. 
surcpoding  to  the  profestforship  created  in  1883.  Here,  after  a 
tour  of  the  German  laboratories  with  Sharpey,  he  made  an  epoch 
in  teaching  that  was  only  excelled  by  Ludwig's,  and.throiych  an 
unrivaled  group  of  pupils  in  all  branches  of  biological  science — 


sdbvGoOgIc 


MODERN    PERIOD 


Balfour  (embryology),  Liversidge  (chemistry),  Milnes  Marshall 
(zoology),  Sidgwick  (atiimal  morpholi^y),  Ray  (pathology), 
Francis  Darwin  (v^etable  morphology),  Vines  (experimental 
botany) — apart  from  the  physiological  group.  Foster  collaborated 
with  Balfour  in  "Elements  of  Embryology"  (1874),  with  J.  N. 
Langley  in  a  book  of  practical  physiology  (1876),  and  in  the  same 
year  produced  his  own  Text-Book  of  Physiology,  which  passed 
through  seven  editions  and  was  translated  into  Gernian,  Italian, 
and  Kussian.  To  medical 
history  he  contributed  his 
beautiful  memoir  of  Claude 
Bernard  (1899)  and  the 
superb  Lane  Lectures  on 
the  History  of  Physiology 
(1900).  His  own  experi- 
mental work  was  entirely 
on  the  heart,  in  particular 
his  observations  on  the 
snail's  heart  (1859),  that 
any  part,  separated  from 
the  rest  wiU  beat  rhythm- 
ically, and  that  the  heart- 
beat must  be  a  specific 
property  of  general  cardiac 
tissue  and  not  the  result  of 
any  locaUzed  mechanism. 
Foster's  talents  as  an  or- 
ganizer gradually  drew  him 
into  an  incessant  round  of 
public  activities,  and  with 
his  entry  into  Parliament 
his  scientific  work  ended 
and  he  lived  forward  in 
his  pupils. 

Foster's  pupils  include 
the  embryologist  Balfour, 

Gaskell  and  Langley,  Sherrington,  Henry  Head,  and  Charles  Scot 
Roy  (1854-97),  of  Arbroath,  Scotland,  who  invented  many  unique 
instruments,  made  important  researches  on  the  renal  circulation 
(with  Cohnheim),  on  the  extensibility  and  elasticity  of  blood-vessels, 
discovered  an  automatic  rhythmic  tonus  in  the  mammahan  spleen, 
devised  a  successful  preventive  inoculation  against  a  cattle  disease 
in  Ai^ntina,  and  achieved  a  great  memoir  on  the  mammalian 
heart  (1892)  with  John  George  Adami  (1862-  ),  of  Manchester, 
England,  another  Foster  pupil  who  is  eounent  as  the  leading 


Sir  Michael  Foster  (1836-1907). 
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pathologJBt  of  Canada,  and  author  of  important  works  on  cuicer, 
heredity,  classification  of  tumors,  and  widely  known  tezt-bookB  tni 
pathology  (1908-12).  Among  other  Foster  pupils,  A.  G.  Dew 
Smith,  a  man  of  wealth,  finaJiced  the  Journal  of  PkysMogn, 
founded  by  Foster  in  1878,  and  established  the  Cambridge  Scientific 
Instrument  Company,  which  made  the  laboratory  apparatus. 

Henry  Newell  Martin  (1848-96),  of  Newry,  Ireland,  |»ofe98w 
of  biology  at  the  Johns  Hopkins  University  (1870-93),  carried 
Foster's  methods  of  teaching  into  the  United  States,  collaborated 
with  Huxley  in  his  "Elementary  Biology"  (1876),  devised  (witb 
W.  T.  Sedgwick)  a  method  d 
isolating  the  mammalian  heart 
for  experimentation  (1880), 
studied  the  effect  of  variation! 
of  blood-pressure  and  tempera- 
ture upon  the  rate  of  b^t  of 
the  manmialian  heart  (18S2- 
83).  Martin's  pupil  and  suc- 
cessor, William  Henry  Howell 
(1860-  ),  of  Baltimore, 
Maryland,  has  investigated 
such  problems  as  the  accelerat- 
ing effect  of  increased  venous 
pressure  on  the  heart  (1881), 
the  life-history  of  the  blood- 
corpuscles  (1890),  blood-serum 
deprived  of  proteids  as  an  im- 
provement on  Ringer's  solution 
(1893),  and  the  rfile  of  the 
"hormones,"  antithrombin  and 
thromboplastin,  in  the  coagu- 
lation of  the  blood  (1911). 

Frederick  Gowland  Hop- 
kins, prselector  in  biochemistry 
at  Trinity  College,  devised  a  well-known  method  of  estimating  uric 
acid  in  the  urine  (1892),  analyzed  tryptophan,  and  was  the  earhest 
to  recognize  the  significance  of  vitamines  in  his  observation  that  a 
diet  lacking  in  the  amino-acids,  arginine  and  histidine,  or  composed 
of  only  5  simple  amino-acids  of  the  18  composing  protein,  will  fail  to 
maintain  life.  Joseph  Barcroft  (1872),  of  Newry,  Ireland,  wrote  an 
important  memoir  on  the  respiratory  function  of  the  blood  (1914). 
Walter  Holbrook  Gaskell  (1847-1914),  perhaps  Foster's  greatr 
est  pupil,  did  the  most  important  work  on  the  heart  after  Ludwig, 
and  laid  the  histologic  foundations  of  the  modem  study  of  the 
autonomic  nervous  system. 


Walter  Holbrook  Gaskell  (1&47-1914). 
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During  his  Cambridge  period,  Gaskell  worked  for  a  while  in  Ludwig's 
laboratory  (1874)  and  produced  an  important  paper  on  the  vasomotor  nervefl 
of  striated  muscle  (1877'}.  In  1881,  he  produeml  his  peat  memoir  on  the  mus- 
culature and  innervation  of  the  heart,'  in  which  it  ib  shown  that  the  motor 
influences  from  the  nerve  ganglia  in  the  ainus  vpnosus.  influence  the  rhythm 
(rate  and  force)  of  the  heart  hut  do  not  originate  its  movements  or  beat, 
which  are  due  t«  the  automatic  rhythmic  contractile  power  of  the  heart- 
muscle  itself  and  to  the  periataltie  contraction  wave  which  proceeds  from  sinus 
venosus  to  butbus  artenosua  and  from  muscle-fiber  to  muscle-fiber.  Follow- 
ing Romanes'  exjieriments  upon  the  bell  of  Medusa  (1875')  the  zigzag  incisions 
of  Claskell  and  Engelmann  upon  extra-vital  hearts  and  isolated  strips  of 
heart  muscle,  containing  no  nerve  tissue,  demonstrated  the  continuity  of 
rhythmic  wave.  Gaskell  showed  it  to  be  reversible  by  stimulating  the  ventricle 
after  the  second  Stannius  ligature,  proving  that  the  normal  peristaltic  wave 
could  not  have  proceeded  from  the  cardiac  gangUa.  Gaskell  introduced  the 
term  "heart^block"  (from  an  expression  of  Itomanes)  and  produced  it  experi- 
mentally, as  also  fibrillation  of  the  heart  and  the  tv/o-,  three-,  and  four-time 
Kallops  of  the  clinics.  These,  with  the  effects  of  the  Stannius  ligatures,  and 
Schiff's  observation  that  the  ventricle 
of  a  dying  heart  beats  slower  than  the  i 
auricle,  he  showed  to  be  simple  cases 
of  block.  He  was  the  first  to  investi- 
gate the  electrical  condition  of  the  I 
heart  with  a  galvanometer.  Schmie-  I 
deberg's  observation  that  stimulation  I 
of  the  va|;us  after  administration  of  I 
nicotine  will  hasten  the  heart  (1871), 
he  showed  to  be  a  simple  case  of  nic- 
otining  the  pre-gangUonic  inhibitory  I 
fibers  of  the  vagus,  the  switchboard 
effect  across  the  synapse  being  abol- 
ished, and  the  post-ganf^ionic  accele-  I 
rator  fibers  being  unaffected  by  the 
poison.  Thus  the  true  function  of  | 
the  vagus  is  not  inhibitory,  hut  quiee- 
eent.  integrative,  regulative,  the 
nerve  acting  as  whip  and  bridle,  spur  I 
and  snuffle.  In  1886<  Gaskell  pro- 
duced another  vast  research  on  " 
comparative  histology  of  the  ner 
supply  of  the  vascular  and  visceral 
Bsytems,  mapping  out  a  large  part  of 
what  Langley  more  clearly  defined  as 

the  autonomic  or  self-governing  system.  The  sympathetic  fibers  w( 
to  originate  only  from  the  thoracic  and  lumbar  regions  of  the  cord.  In  1893, 
he  showed  that  chloroform  lowers  blood-pressure  by  acting  directly  upon  the 
heart  and  not  on  the  vasomotor  center,*  The  rest  of  his  life  was  devoted  to 
his  theory  that  the  central  canal  of  the  nervous  system  was  originally  the 
lumen  of  a  primitive  gut  (1908*).  His  posthumous  memoir  on  The  Ijuiolunlary 
Nervoua  SytUm  (1916)  sums  up  his  lifework. 

John  Newport  Langley,  who  succeeded  Foster  as  professor  of 
physiology  at  Cambridge,  made  important  invest^tions  of  the 

1  Gaskell:  Proc.  Roy.  Soc.  Lond.,  1876-7,  xxv,  439-445. 
■  Phil.  Tr.,  Lond.,  1882,  clxxiii,  933-1033. 

*  Romanes:  Phil.  Tr.,  Lond.,  1875,  chm,  269. 
Mour.  Phyaiol.,  Lond.,  1886,  vii,  1-80. 
'lancet,  Lond.,  1893,  i,  386. 

•  GaakeU:  The  Ori|pn  of  Vertebrates,  London,  1908. 


John  Newport  Langley. 
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cell  changes  in  pancreatic  secretion,  on  the  liver  fat,  the  salivary 
and  gastric  secretions,  and  in  1889  (with  W.  L.  EKckinson')  fe 
showed  that  upon  painting  a  sympathetic  nerve  ganglion  (Foster's 
synapse)  with  nicotine,  the  passage  of  nervous  impulses  acroes  it 
will  be  blocked.  This  was  followed  by  a  brilliant  series  of  expoi- 
ments,'  which  overthrew  many  current  conceptions  in  r^ard  to  Uie 
involuntary  nervous  system,  showing  that  the  visceral  (oro-anal) 
system  is  different  in  origin  from  the  sjoupathetic  and  leading  to 
the  classification  of  the  sympathetic  and  cranio-sacral  systems  d 
spinal  nerves  as  "autonomics"  for  the  redistribution  of  all  efferent 
impulses  which  do  not  terminate  in  striped  or  voluntary  muscle. 

The  art  of  keeping  animal  tissues  active  extravitally  was  intro- 
duced by  Carl  Ludwig  in  his  perfusion  experiments,  and  was  per- 
fected by  Sydney  Ringer  (1835-1910),  of  Norwich,  England,  vho 
showed  that  a  frog's  heart  can  be  kept  beating  for  long  periods  ti 
time  in  a  mixture  of  the  chlorides  of  sodium,  potassium,  and  cal- 
cium. This  was  afterward  shown  to  be  equally  true  of  the  mam- 
malian heart. ^  Ringer's  work  showed  the  importance  of  the  cal- 
cium Halts  in  maintaining  tissue  activity,  and  "Ringer's  solution," 
so  widely  used  in  physiological  experiments,  was  the  culture- 
medium  in  which  Carrel  latterly  grew  his  "visceral  organism." 

Among  Americans  who  have  worked  on  the  circulation  are 
Howell,  WiUiam  Townscnd  Porter  (1862-  ),  of  Plymouth, 
Ohio,  professor  of  comparative  physioli^y  at  Harvard  Univer- 
sity (190G),  who  helped  to  found  and  financed  the  Ameriain 
Journal  of  Physiology  (1898-1915),  and  is  author  of  a  very  prac- 
tical laboratory  manual  (1900),  and  of  researches  on  the  growth 
of  children  (1893-96),  the  coronary  arteries  (1893-96),  etc.;  Henry 
Sewall  (1855-  ),  of  Winchester,  Va.,  one  of  Newell  Martin's 
pupils,  later  professor  of  medicine  in  the  University  of  Colorado 
(1911);  Russell  Burton-Opitz  (1875-  ),  of  Fort  Wayne,  Ind., 
who  studied  the  viscosity  of  the  blood  (1914),  and  George  Neil 
Stewart  (I860-  ),  of  London,  Canada,  professor  of  experi- 
mental medicine  in  the  Western  Reserve  University  of  Cleveland, 
Ohio  (1907),  author  of  a  manual  of  physioli^y  (1896)  and  of 
valuable  studies  from  the  H.  K.  Gushing  Laboratory. 

Among  French  physiologists  Charles  Richet  (18.50-  ),  of 
Paris,  professor  of  physiology  in  the  Paris  Faculty,  introduced  the 
term  "anaphylaxis"  (1909),  and  is  known  for  his  researches  on 
the  gastric  juice  (1878),  the  diuretic  action  of  milk  and  all  sugars 
(1881),  the  modalities  of  muscular  contraction  (1882-3),  regula- 


I,  itlvi,  423: 


» See  Langleyi  Lancet,  Lond,,  1919,  i,  951. 
•Ringer:  Jour,  Physiol.,  Lond.,  1880-87,  iii- 
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tion  of  animal  heat  by  polypncea  (1884-93),  his  therapeutic  inno- 
vations of  hematotherapy  (1888),  chloralose  (1893),  deprivation  of 
chlorides  in  epilepsy  (1900),  and  zomotherapy  (1900),  and  his  dic- 
tionary of  physiology  (1895-1907). 

Ei^^ne  Gley  (1857-  ),  of  £pinal,  professor  of  physiology 
in  the  Paris  Faculty  (1889),  demonstrated  the  existence  of  iodine 
in  the  thyroid  gland  and  the  blood,  and  has  done  valuable  work 
on  the  heart  muscle  (1888),  the  coagulation  of  the  blood,  the  effect 
of  drugs,  the  internal  secretions  and  the  pathology  of  the  thyroid 
gland. 

The  most  important  work  on  respiration  was  done  by  Eduard 
F.  W.  Pfliiger  (1829-1910),  of  Hanau-am-Main,  a  pupU  of  Johannes 
MUller  and  du  Bois  Reymond,  who  succeeded  Helmholtz  as  pro- 
fessor of  physiology  at  Bonn  in  1859,  and  held  the  chair  the  rest 
of  his  life.  Under  PflQger,  the  new  Institute  of  Physiology  at  Bonn 
was  opened  in  1878,  and  in  1868  he  founded  the  famous  Archivfiir 
die  Qffamte  Physiologie  (Pfluger's  Archiv),  which  ran  through  13& 
volumes  under  his  direction,  and  became  the  most  popular  journal 
of  physiology  in  Germany. 

Pfliiger  early  made  his  mark  as  a  master  invesligator  by  his  monograph  on 
electroUinus  (1859i).  By  hia  experiments  in  croeaing  R>eciee  (1883)  he  became 
the  founder  of  expcrimentai  embryolwy.  In  his  work  on  metabolism  he  op- 
posed the  view  of  Voit  that  organized  (tissue)  proteid,  in  order  to  under^ 
metabolism,  must  firat  be  converted  into  unorganized  (circulating)  proteid, 
maintaining  just  the  opposite  view,  viz.,  that  prot«ids  can  never  undergo 
metabolism  or  assimilation  except  in  the  organized  or  stalionaryform;  in  other 
words,  that  proteid  metabolism  cannot  take  place  until  the  material  ia  built 
up  into  protoplasm.  He  adopted  as  a  criterion  for  a  proteid  the  capacity  to 
maintain  life  and  to  enter  into  the  composition  of  protoplasm,  which  would, 
of  course,  exclude  the  polypeptides,  proteoses,  protamina,  and  the  poisonous 
proteids,  Pfliiger  also  made  laborious  researches  to  prove  that  glycogen  doee 
not  oripnate  from  protein  material,  and,  like  Pavy,  he  was  forced  to  surrender 
hia  position  toward  the  end  of  his  life.  The  most  effective  work  of  Pfhiger  and 
his  pupils  is  the  proof  that  the  essential  seat  of  respiration  is  not  in  the  blood, 
but  in  the  tissues.  This  was  accomplished  in  his  important  memoirs  on  the 
gasometry  of  the  blood  (1866*),  on  the  cause  of  dyspnea,  apnea,  and  the  mech- 
anism of  respiration  (1868'),  on  the  origin  and  rationale  of  the  oxidative  proc- 
ess in  the  animal  organism  (1872'),  and  on  the  heat  production  and  oxidation 
of  living  matter  (1878').  He  proved  his  thesis  by  showing  that  fr(^,  the  blood 
of  which  had  been  entirely  replaced  by  normal  salt  solution,  gave  oS  just  as 
much  carbon  dioxide  and  took  in  just  as  much  oxygen  as  normal  control  ani- 
mals.* He  invented  new  physiological  instruments,  such  as  the  improved 
mercurial  gas-pump  (1865),  the  lung  catheter  (1872),  the  aSrotonometer 
(1872),  andthe  pneumonometer  (1882). 

I  PflQger:  Untersuchungen  Uber  die  Physiolt^e  dee  Electrotonus,  Berlin, 
1859. 

'Centralbl.  f.  d.  med.  Wissensch.,  Berl.,  1866,  iv,  305-308. 
'  Arch.  f.  d.  gee.  Physiol.,  Bonn.,  1868,  i,  61-106. 
•iWd.,  1872,  vi,  43;lflO 

•  Ibid.,  1878,  xviii,  247-380. 

*  Ibid.,  1875,  X,  261-367. 
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PflQger  was  of  a  combative  disporation,  fond  of  arguing  for  the 
sake  of  argument,  and  actually  believing  that  science  is  advanced 
by  vigorous  controversy.  This  has  been  held  to  explain  his  some- 
what unseasonable  and  ill-advised  attacks  on  the  neuron  theorj' 
and  on  the  work  of  Emil  Fischer.  He  seems  to  have  led  the  un- 
eventful life  of  a  man  devoted  exclusively  to  scientific  research, 
and  it  is  said  that  he  spent  his  last  days  in  bed,  correcting  the 
proof-sheets  of  papers  sent  to  his  Archiv. 

Lavoiaier,  aa  we  have  seen,  showed  that  res^ntion  and  combustion  an 
analogous,  and  that  both  axe  eseentially  an  oxidatian  with  wat«r  and  carbon 
dioxiae  as  by-products  (ITTl-M).  Hassenfratz  showed  that  the  oxygen  of  tbe 
inspired  air,  being  diasolved  in  the  blood,  takes  up  carbon  and  hydrograi  troo 
the  tissuea.  The  fact  of  tiaeue  respiration  was  demonstrated  by  Gustav  Mag- 
nus in  1^7,  who  extracts  oxygen  and  carbon  dioxide  from  both  arteria)  and 
venouH  bluod  by  means  of  a  mercurial  pump,  from  which  he  infemd  that  thiett 
pksai  are  aimply  dissolved  in  the  blood.  Lothar  Meyer,  working  in  Ludvig'i 
laboratoiT  in  1857,  obtained  these  reeulte  by  the  more  refined  method  of  heat- 
ing the  blood-to  extract  the  gases,  and  arrived  at  similar  conclusjons.  Licbig, 
however,  had  pointed  out,  in  1851,  that  the  blood  gases  were  pn>bably  in  looN 
combination  with  some  unknown  substance,  and  this  substance  Hoppe-S^^ 
subsequently  obtained  in  crystalline  form  as  hemt^obin  (1862-64).  TTk 
discovery  of  Sir  George  Gabriel  Stokes  that  oxygen  can  be  removed  from  hemo- 
globin by  reducing  agents  proved  that  the  lattpr  is  the  agent  of  combinstioo 
(1864).  The  combimng  agency  of  the  carbon  dioxide  is  atill  obscure.  TTw 
extraction  of  gases  from  the  blood  has  been  further  refined  by  means  of  Ae 
improved  mercurial  gas-pumps  of  Ludwig  and  SctchenotI  (1859),  PftQgw 
(1865),  Grehant,  and  Leonard  Hill  (1896).  The  other  gas  of  the  blood,  nitro- 
gen, was  shown  to  be  in  a  state  of  simple  solution  by  Lothar  Meyer  (1857), 
Pfliiger  (1864-68),  and  Paul  Bert  (1878).  The  spirometer  was  invented  bv 
John  Hutchinson  of  Newcastle-on-Tyne  in  1844.'  The  dlHicult  subject  ol 
the  metabolism  in  respiration  was  investigated  by  Pettenkoferaud  Voit  (1863), 
Zunfz  (1880),  Atwater  and  Rosa  (1899),  and  Atwater  and  Benedict  (1905), 
Angcio  MoBBO  introduced  the  concept  acapnia  (1897)  and  studied  the  physiol- 
ogy of  apna«  in  man  (1903)^  at  Mont«  Rosa  (1897)  and  at  his  Institute  on  the 
Colle  d'Olen  (1908),  he  studied  the  physiology  of  reapiration  at  altitudes  abovf 
the  snow  line.  The  proof  of  Paul  Bwt  that  high  latitude  symptoms  are  due 
to  imperfect  oxygenation  of  the  blood  (1878)  was  apparently  contravened  by 
Mosso's  acapnia  theory  {deficiency  of  CO,  in  the  blood),  but  was  finaUy  re- 
established by  E.  Rippstein's  experiments  in  Kronecker's  laboratory  (1917) 
and  by  subsequent  work  on  oxygen  requirement*  of  aviators. 

The  action  of  the  in torcoBtal  muscles  in  respiration  was  first  invCBligated 
by  Haller,  and,  in  geometric  manner,  by  G.  E.  Hamberger  (1748).  The  latter'e 
view  was  confirmed  experimentally  bv  Henry  Newell  Martin  and  Ekiward  M, 
Hartwpll  at  the  Johns  Hopkins  University  (1879).  The  action  of  the  vagus  on 
respiration  was  first  investigated  by  Isidor  Rosenthal  (1864),  who  show«l  that 
section  of  both  vagi  is  always  followed  by  deeper,  slower  breathing,  while  the 
amount  of  air  taken  in  in  unit  time  is  the  same  as  before.  He  held  that  the 
vagus  contains  two  sets  of  fibers— one  to  contract  the  diaphragm,  the  other 
to  relax  it.  In  1868,  Ewald  Hering  and  Breuer  showed,  by  alternate  closure  of 
the  trachea  at  the  end  of  inspiration  and  eniiration,  that  the  mechanism  of 
Iweathing  is  automatic  and  self-regulative ^  the  distention  and  contraction  of 
the  lungs  being,  in  thernselves,  a  normal  stimulus  of  the  vagi,  the  effect  which 
Rosenthal  had  obtained  by  stimulation  of  the  divided  nerve. 
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In  1889,'  Henry  Head,  of  London,  working  in  Hering's  labora- 
tory at  Prague,  carried  these  experiments  much  further  by  such 
novel  means  as  freezii^  the  nerve  or  etherizing  it  inside  a  rubber 
tube,  and  the  sum  of  his  investigations  is  that  the  vagus  acts  like 
the  governor  of  a  steam  engine  in  economizing  the  energies  of 
respiration,  preventing  the  center  in  the  medulla  from  wearii^ 
itself  out.  This  was  shown  by  section  of  the  vagi,  which  produced 
a  condition  of  "spendthrift  activity"  in  the  respiratory  center. 

Normally,  eacb  inspiration  stimulatee  the  fibere  which  eventually  inhibit 
it,  and,  at  each  expiration,  the  collapee  of  the  lungs  stimulates  the  inspiratory 
fibers,  thus  keeping  up  a  Nteady 
automatic    rate    of    respiration, 
which  is  lar^ly  due  to  the  inhibi- 
tory fibers  m  the  vapis.     Head, 
the  present  editorof  "Brain,"  has   ] 
also  done  most  important  work  oi 
the  cutaneous  distribution  of  paii 
and  tenderness  in  visceral  disease   | 
(1893-96'),  showing  that  the  «■ 
mentation  of  the  cutaneous  an 
affected   by  the  different  viscera 
(Head's  zones)  corresponds  strik- 
ingly with  thoee  belonging  to  the 
root  ganglia  of  the  spinal  nerves. 
With  A.  W.  Campbell,  he  showed 
that  herpes  zoster  is  a  hemorrha- 
gic inflammation  of  the  posterior 
nerve-roots  and   the  homologous 
cranial  ganglia  (1900>).     In  April,    I 
1903.*  he  submitted  to  the  unique   I 
experiment  of  division  of  his  own    I 
left  radial  and  external  cutaneous  | 
nerves,  in  order  to  study  the  k 
and  restoration  of  sensation,  which 
led  to  a  new  classification  of  the   | 
sensoiy  paths. 

His  subsequent  studies  (1905- 
IS*)  cover  the  whole  mechanism   I 
of  sensation  from  the  peripheral 
nerves  inward  to  the  brain  includ- 
ti^  the  classification  of  peripheral 

af^rent  fibers  as  to  sensation,  the  grouping  of  afferent  impulses  within  the 
cord,  the  "mass  reflex"  on  complete  section  of  the  cord,  the  termination  of  sec- 
ondary paths  of  sensation  in  the  optic  thalamus,  and  the  limitations  of  sensa- 
tion when  these  impulses  are  redistributed  to  the  cortex. 

The  ventilatory  functions  of  the  diaphragm  have  been  investigated  by 
Charles  F.  Hoover  (1865-        ),  of  Cleveland,  Ohio  (1913-17). 

Even  before  Pfliiger,  respiration  of  the  tissues  had  been  care- 
fully investigated  by  Felix  Hoppe-Seyler  (1825-95),  of  Freibui^ 

•Head:  J.  Physiol.,  Lond.,  1889,  v,  l;27g. 

"  Brain:  Lond..  1893,  xvl,  1:  1894,  xvu,  339:  1896,  xix,  153. 

•  Ibid..  1900,  Todii,  363-523,  17  pi. 

•  Ibid.,  190S,  xxxi,  323-450. 

•  H.  Head  (d  al.) :  Studies  in  Neurology,  London,  1920. 


FeUx  Hoppe-Seyler  (1825-95). 
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(Saxony),  iriio  is  the  greatest  i^qrBological  dKmist  betwem 
li^ng  and  Emil  Fischer.  Hoppe-8eyler  studied  under  the  thm 
Webos,  Skoda,  and  \'ircbow,  was  >'ircbcnr's  assistant  in  the  Patho- 
lo^cal  Institute  at  Berlin  (lS56-6i),jfK^aBorof  appHJedcheaaStiy 
at  Tubingen  (1864-72),  and  fvtrfeasM-  <rf  physicdogical  cfaemistiy 
at  StrasBburg  (1872-45).  He  was  founder  <rf  the  Zeitxtkrifi  /v 
■physuAogitche  Chemie  (IS77-95);  also  the  author  (rf  a  handboti 
of  chemical  analyras  applied  to  pfaysicJogy  and  path(4ogy  (1858), 
aod  an  epocb^naking  treatise  od  pby8i(do^cal  chonistry  (1877-81). 


He  fii«t  obtAined  hemot^olnn  in  CT^rBUmine  form,  described  tbe  spectnun  of 
oxyhemoglobin  (1S62),  firat  aHcertauied  the  fonnulsB  of  hemin,  banstin,  an] 
befnatoporphyrin  (1863),  diiicovend  bemochromogm  and  metbemiD^obii 
(1864),  and  diowed  that  beroo^obin  is  looedy  comtHned  with  oxyBen,  but 
caoDOt  be  sepatated  from  cartKn  dioxide.  He  abo  made  studies  in  metabo- 
limi,  and  eonstnicted  an  apparatus  for  meaeujing  gaseous  interchangEs.  He 
was  the  fint  to  observe  the  sppeannce  of  gas  in  tbe  Mood  faOowiiig  a  Aatf 
and  sudden  fall  of  the  atmaepberic  [vessuie.  His  invcstigaticMie  of  pas  and 
of  patbokqpcal  transudates  led  to  the  diaooTery  of  nudeiD  b^  his  pi^  Hie- 
scher,  and  of  paranuclein  by  Lulxmn,  He  fiist  obtained  kathin  in  tbe  pun 
state,  and  introduced  tbe  term  "protcids.''  He  investigated  the  chemutrf 
of  cartilagp,  and,  in  bis  laboratoiy,  glycosamin  was  discovered  by  Ledderbose 
(1876)  and  chitonan  by  himself.  He  made  important  analyses  cA  milk,  bik. 
and  urine,  invpHtieated  the  chemical  products  oS  fermentation,  especiaUy  in 
yeant,  and  hin  stuJy  of  chlorophyll  was  the  starting-point  of  Eihrlicb's  w<h4  on 
the  dynamicfl  of  the  cell  penphery.  Personally,  he  seems  to  have  been  an 
attractive  man,  of  happy,  genial  disposition. 

Of  his  many  pupils,  Albrecht  Kossel  (1853-  ),  of  Rostock, 
professor  of  physiolc^y  at  Marburg  (1892-1901)  and  at  Heidel- 
berg (1901-  ),  is  to  be  remembered  for  his  important  work  on 
the  chemiBtry  of  the  cell  and  its  nucleus  (1882-96),  on  nucleinic 
acid  (1893),  on  albuminoids  (1898),  for  the  discovery  of  adenin, 
thymin,  thymic  acid,  histidin,  and  agmatin,  for  his  classiScatioD 
of  the  proteids,  bin  studies  of  the  fundamental  units  (Bausleine), 
of  the  protein  molecule,  and  of  the  substitution  products  of  al- 
buminoids. He  made  important  investigations  in  the  chemistry 
of  metabolism,  and  received  the  Nobel  prize  for  medicine  in  1910. 

Ernst  Salkowsld  (1844-  ),  of  Konigsbei^,  professor  of  medi- 
cal chemistry  at  Berlin  (1874)  .author  of  a  treatise  on  the  urine 
(with  W.  Leube)  and  a  laboratory  manual  of  physiological  and 
pathological  chemistry  (1893),  made  the  important  discoveries  of 
pathological  excrclion  of  phenol  (1876),  pentosuria  (1892-5),  pep- 
tonuria (1897),  a  quantitative  test  for  oxaluria  (1899),  employed 
the  antiseptic  properties  of  chloroform  in  studying  fermentation 
(1888),  used  his  discovery  of  phytosterin  in  vegetable  fat  in  detect- 
ing adulteration  of  animal  fat,  and  made  memorable  investigations 
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in  digestion,  the  oxidizing  power  of  the  blood,  putrefaction,  and 
urinary  chemistry. 


decomposition  products  of  proteide  at  the  hands  of  Paul  SchUtzenberger 
others.  After  Kirchhoff  had  effected  the  hydrolysis  of  starch  by  diastase  im 
1815,  Braconnot,  in  IS20,  first  hydrolyzed  proteins  by  acids  and  discovered 
glycin,  the  simplest  form  of  prot«id. 

of  the  amino-acid  constitueiitfi  of  proteins  (Kossel'H  BautUint),  cystin 
was  found  in  calculi  by  Wollaston  (tSlO),  and  shown  to  be  a  decomposition 

FToduct  of  protein  by  K,  A,  H,  M6mer(1899),  tyrosin  waa  discovered  by  Liebig 
1846),  elycocoU  (1848)  and  alanin  (1819)  by  Strecker,  serin  by  Cramer  (1S65), 
phenylalanin  by  Schuize  (1879),  histidin  by  Kossel  (1896),  while  tryptophan 
was  named  as  a  hypothetical  product 
by  Neumeiater  (1890),  and  isolated 
by  Gowland  HopkitiH  (1902).    Leucin 
was  discovered  in  putrefying  chee«<e 
b^  Proust  (1818).  and  named  by  Bra- 
connot (1820).    Both  leucin  and  tyro- 
sin  were  found  in  the  pancreas  titer 
death  by  Virchow  (1853),  and  in  the 
living  body  by  the  clinician  Frerichs 
(1855).    Glutamic  acid  was  obtained 
by  Ritthausen  (1866)  and  Kreutzer 
(1871),asparticacidby Radziejewsld  I 
and   Salkowski   (1873),  ornithin  by 
JaS6  (1877),  arginin  by  Schulze  and 
Sleiger    (1886),   lysin    by   Drechsel 
(1889),  prolin  by  Willstatter  (1900) 
and  Emil  Fischer  (1901),  diamino- 
butyricacid  (1901),  oxyprolin  (1902), 
Berin(1902)andvalin(1906),byEnuI  I 
Fischer   (1901-02),   isoleucin  by   F.    I 
Ehrlich  (1903),  norleucine  by  Abder- 
halden  and  Weil  (1913).  ' 

The  effect  of  animal  enzymes  o_ 
proteida  was  studied  by  Willy  Ktihne.   I 
Kossel,   Drechsel,   and  otheis,  ana  I 
Schulze  studied  the  effect  of  v^etable  I 
enzymes.    Drechsel  discovered  that  I 
the  protein  molecule  containfl  di*  as  I 
well  as  mono-amino  acids,  and  these   | 
were  investigated  by  Kossel,   Kuts- 
cher,   and   Emil   Fischer,     In   1881, 
Schmiedebera  extracted  histozyme,  a 

ferment  which  will  disintegrate  or  synthetize  hippurie  acid.  The  nucleins  were 
investigated  by  Worm  MliUer  (1873)  and  Miescher  (1874);  the  nucleic  acids 
by  Kossel  (1893),  Altmann  (1889),  Abderhalden,  and  Schitlenhehn  (1906);  the 
albuminoids  by  Koesel  (1898).  Drechsel  (1891),  and  Abderhalden  (1905). 
^xybutyric  acid  was  isolated  by  Eduard  Killz  (1884-87),  and  investigated  in 
relation  to  diabetes  by  Ernst  Stadehnann  (1883)  and  Adolf  Magnus-Levy  (1899- 
1909).  Acetonewasdiscoveredin  diabetic  urine  by  WilhelmPettcrs  (1857),  and 
investigated  by  Carl  Gerhardt  (1865),  Rudolf  von  Jaksch  (1885),  and.  in  the 
blood,  by  Adolf  Kussmaui  (1874).  Max  Jafffi  (1841-1911)  discovered  urobilin 
in  the  intestinal  contents  (1871)  and  indican  in  the  urine  (1877).  Ehrlich 
introduced  his  diazo-reaction  in  1882,  and  cryoscopy  of  the  urine  was  introduced 
by  Sandor  Kordnyi  in  1894.  Myelopathic  albumosuria  (proteinuria)  was 
described  by  Henry  Bence  Jones  in  1848;  acetonuria  and  diaceturia  by  von 
Jaksch(1885),  and  pentosuria  by  Ernst  Salkowski  (1895).  The  tests  of  Johann 
Kjeldabl  for  estimstian  oi  nitrogen  in  (^anic  matter  (1883),  of  Otto  Folin  for 


Emst  Salkowski  (1844- 
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memoir  on  the  atenbv  (1874),  ^_ 

maikeUB  monognnba  olt  Edmid  _. _ 

BtarohoB  (1915)  aa  m  buu  for  invertigation  of  btodwmkJpgobli 
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Anhemus  (1887),  Oatwi^^ud  Utedtemutse^tteDotehMlt^  UikH 
were  applied  to  the  pbyaMxy  of  muadea  ks  Jidfaa  niaMHiH  (lOOS^I^  to 
the  question  of  aurfaoe  tenson  by  Udor  'naobe  (1910-11)  and  Umhb 
(1910-11),  aDd  to  vaivMM  Utdo^eal  problcas  by  laeqiM  Loeb.  Tba  dMR 
of  oamoaia  and  of  aemi-pwrneable  mendmaM  waa  Inwliailwl  by  pBttoM 

(1827-36).  Cbaham  (1^4-«1),  HoriU  IVanbe  (1887),  WilUtd  CHbfaa 

▼aa't  Hrft  and  Arriwniua  (1887),  and  H.  J.  " — 

were  studied  by  Graham,  SiedMitr-'  —' 

Ahnoet  every  neat  tewdier  of _,_„_ -.,-» 

ocy.  To  the  ea^  period  belong  thoae  of  M-fl— ■«■  (1816-17),  S.  Hqa 
(1827),  Joh.  MoUer  (1834-10),  Ruddf  WaoMr  1^888-0),  W.  B.  0»nbr 
(1842),  G.  Valentin  (1844, 1846),  tiK many KBtkiaaof  SenhoimeRskaB'  flai^ 
book  (1848),  F.  C.  Donders  (18G0),  F7Xl.oiM|et  (1850),  and  Wi«Bcrt  Bmi- 
wBrlerbueh  (1842-63).  In  ttie  seoond  half  of  tbe  BenttDy,  we  havetlHn^ 
CsH  Ludwig  (1852-66),  J.  C.  Daltcm  (1809),  W.  Wundt  0886},  T.  H.  Qodff 
(1866),  Austin  Flint,  Jr.  (1886-74),  S^  Hichad  Fbatcr  OSTT),  L.  I^aiM 
(1879-80),  W.  StiriiDg  (1888),  A.  D.  Waller  (1881),  E.  O.  B"    "- 

*'     -■- G.N. r      ■  """'  "  ■   "**  - ■  ■■ 


.«»urn  (isgs),  G.  N.  Stewart  (1896),  Robert  Tlgmtedt  {l^Si,  U  t 
(1808-1003).  W.  H.  HoweU  (1905),  M.  Duval  and  ETGlcnr  (1906),  H.  Z 
maker  (1910),  M.  von  Frey  (1911),  and  RuaadlBurtonAnta  (1030).  riKUn 
book  is  a  masterpiece,  llie  "Textbook"  edited  by  Sir  Edward  A.  Sehiftr  oo 
the  cooperative  plai)  (London,  1898),  is  remaricable  tot  its  wonderAd  w 
sembla^  of  historical  data,  in  rMpect  of  which  it  has  been  lik«Md  to  HaBa^ 
great  "Elementa"  of  I757--66.  llie  treatise  <rf  the  late  Luigi  Lodani  (1819- 
1919),  Englished  in  1011-17,  isalsovaluableforitshistorioalmiality.  Of  Aim- 
lean  treatises,  that  of  WtUiam  H.  Howell  (1005)  is  inomnparmy  the  beat,  oo  afr 
count  of  its  clean-cut,  lucid  presentation  of  what  is  known.  "As  reccot  tiiisliai 
of  W.  M.  Baylisa  (lOlS)  is  conceived  from  the  viewpoint  of  phyaicaldMniia&y. 

The  rise  of  modern  medicine  is  inseparably  connected  with  Un 
name  of  Rudolf  Virchow  ( 1 821-1902) ,  the  founder  of  celhdar  pathol- 
ogy. A  native  of  Schievelbcin  in  Pomerania,  Vircbow  graduated  at 
Berlin  in  1843,  became  Froriep's  prosector  at  the  Charity  in  1845, 
full  prosector  in  1846,  and,  in  1847,  founded  the  Ardiw  fOr  piOlHf- 
hgische  Anatomie,  known  everywhere  aa  ^rchow's  ArdiiT.  Bji 
first  paper  in  this  periodical  advanced  the  idea  that  an  unptTmnd 
hypothesis  of  any  kind  is  a  very  leaky  bottom  for  practical  nyMf^Hw 
to  sail  or  trade  upon,  and  scouted  the  notion  that  any  one  man  it 
infallible  in  respect  of  judgment  or  knowledge.  It  ia  one  of  the 
strongest  manifestos  of  the  modem  spirit  in  recent  medicine.    In 


For  the  history  of  benzol,  see  A.  F.  Hollemann;  Janus,  Amat.,  IftlS,  s^ 
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1S48,  Virchow  was  seot  by  the  PruasiaD  govenunent  to  investigate 
the  epidemic  of  typhus  or  "faDiine"  fever  then  raging  among  the 
weavers  of  Upper  Silesia.  His  exhaustive  account  of  what  he 
saw  reminds  uh  of  the  piHng  up  of  horrors  in  Gerhart  Hauptmann's 
social  drama  of  "Die  Weber,"  and  hia  recommendations  included 
not  only  hygienic  measures  and  a  large  charity  for  these  unfor- 
tunates, but  filed  an  actual  brief  for  democracy  and  freedom  {"voUe 
und  unumschr&nkU  Demokratie  Bildung  mii  ihren  TocA- 

tem,  Freiheit  und  Woklstand").  This  bold  pronouncement,  along 
with  the  tendencies  of  his  semipolitical  periodical,  Die  medinnische 
R^orm  (1848-9),  soon  got  Virchow  into  trouble  with  the  govern- 
mental authorities,  and,  in  1849,  he  was  deprived  of  his  pro- 
sectorship,  obtaining,  at  the 
same  time,  through  the  offices  i 
of theobat«tricianScanzoni,the  | 
chair  of  pathologic  anatomy 
at  Wiirzburg.  Seven  years 
later,  after  making  a  brilliant 
record  as  lecturer  and  teacher, 
he  was  asked  to  come  back  to  I 
Berlin  upon  honorable  terms, 
and,  in  1856,  was  duly  installed 
as  professor  of  pathology  at 
that  University,  at  the  same  I 
time  assuming  the  directorship 
of  the  Pathological  Institute,  I 
which  had  been  erected  for 
him.  Here  he  entered  upon  a 
career  of  almost  unparalleled  ac- 
tivity in  many  directions.  He  I 
was  a  man  of  wide  culture  and 
deepest  human  interests,  and 
he  soon  became  known  every- 
where as  anatomist  and  patholc^ist,  epidemiologist  and  sanitarian, 
anthropologist  and  archeologist,  editor  and  teacher,  social  reformer 
and  "old  parliamentary  hand."  He  joined  the  Prussian  Lower 
House  in  1862,  and  from  1880  until  1893  he  served  in  the  Reichst^ 
as  a  faithful  and  reliable  representative  of  the  rights  of  the  people. 
During  the  Franco-Prussian  War,  he  organized  the  Prussian  Am- 
bulance Corps  and  superintended  the  erection  of  the  army  hospital 
on  the  Tempelhof.  He  had  much  to  do  with  securing  a  good 
sewage  system  for  Berlin,  and,  as  president  of  many  different 
societies,  he  became  easily  the  most  influential  medical  personahty 
in  the  Prussian  capital.  As  he  grew  older,  honors  came  to  him 
from  all  quarters,  and,  in   1899,  he  dedicated  the  Pathological 
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Museum,  to  which  he  gave  hia  private  collection  of  23,066  prep- 
arations, each  of  which  had  been  prepared,  labeled,  and  placed 
upon  the  shelves  by  his  own  hand.  On  his  eightieth  birthday  he 
received  a  purse  of  50,000  marka  from  his  German  colleaguee,  in 
^d  oi  the  Virchow  Institute,  with  a  unique  gold  medal  from  the 
Emperor,  and  shortly  before  his  death  be  saw  the  completira  d 
the  splendid  municiiral  hospital  in  Berlin  (January  15,  1902)  whicb 
is  now  called  by  his  name. 

Virchow  derived  the  inspiration  for  his  life-work  itom  JobanneB 
MiiUer,  and  what  he  accomplished  was  in  every  way  worthy  of  his 
great  teacher.  In  pathology,  he  had  only  Morgagni  as  a  poesiUe 
competitor  before  him  and  no  one  after  hun.  His  Cdlvlar- 
Patkologie  (1858)  set  in  motion  a  new  way  of  looking  at  the  body  u 
"a  cell-state  in  which  every  cell  is  a  citizen,"  disease  being  "m^y 
a  conflict  of  citizens  in  this  state,  brought  about  by  the  action  of 
external  forces,"  Virchow's  aphorism,  "Omnis  cellula  e  cellula," 
means  that  cell  development  is  not  discontinuous  (as  Scfaldden 
and  Schwann  had  supposed),  and  that  there  are  no  specific  cells 
in  disease,  but  only  modifications  of  physiologic  types.  In  other 
words,  "A  new  growth  of  cells  presupposes  already  existing  cells." 
This  morphologic  view  ia  the  ba^  of  his  work  on  tumors  (1863-6?), 
which  treats  of  these  formations  as  physiologically  independent 
new-^owths  of  either  histioid  or  cellular  structure.  The  two 
most  prominent  errors  in  the  cellular  pathology  were  the  theories 
that  the  cell-contents  are  the  controlling  feature  of  the  whole 
organism,  and  that  there  can  be  no  diapedesis  of  blood-cells, 
which  was  afterward  disproved  by  Cohnheim. 

Virchow  was  the  first  to  observe  and  define  leukocytoeif,  and  in  1845, 
simultaneously  with  the  chnical  record  of  John  Hughes  Bennett,  he  describeo 
leukemia  as    white  blood."*    In  1846,  he  separated  pyemia  from  septicemia, 
and  between  the  years  1S46  and  1856  created  the  doctrine  of  emboliam,'  hit 
greatest  sin^e  achievement  in  pathology,  and  one  which  ia,  in  every  sense,  hit 
very  own.    Before  Virchow,  as  we  have  seen,  both  John  Hunter  and  Cruveil- 
hier  saw  thrombosis  as  a  sequel  of  phlebitis,  wiMi  the  latter  as  the  prime  fact^ 
ID  pyemia  also.    Virchow  revolutionized  existing  knowledge  hy  showing  that  * 
thrombus  is  the  primary  essential  condition  in  phlebitis.    Hts  studies  of  em- 
bolism were  based  upon  experiment,  and  he  wae  the  first  to  recwnize  the  cere- 
bral and  pulmonary  varieties.    In  1856,  he  demonstrated  the  embohc  nuture  oC 
the  arterial  plugs  in  mahgnant  endocarditis,  and  attributed  the  condition  Ur 
parasites.    As  a  parasitologist,  he  also  did  good  work  on  trichinosis  (1S59-70}- 
and  d^covered  the  sarcinic  and  aspergillic  forms  of  mycosis  in  the  lungs  sue* 
bronchial  tubes.    Ho  also  pointed  out  the  true  relationship  between  lupus  &n<^ 
tuberculosis,  introduced  new  pathological  concepts  like  agenesia,  heteropopia^ 
ochroDosis,  and  first  described  leontiasis  oesca,  hematoma  of  the  dura  nuter 

'  Virchow:  Die  krankhaften  Geschwiilste,  Berlin,  1863-67. 

<  Froriep's  Neue  Notizen  a.  d.  Geb.  d,  Nat.  u.  Hcilk.,  Weimar,  1845,  xxxvS 
151-155. 

'  Beitr.  t.  exper.  Path.  (Traube).  Berl,  1846,  ii,  227-380,  and  Vireboi^ 
Gea.  Abhandl.,  FranU.  a,  M,,  1856,  219-732. 
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the  aortic  hypoplasia  with  contracted  heart  in  chlorotic  maidens  <1872)  and 
spina  bifida  occulta  (1875).  In  1861,  he  gave  the  name  "artbritiB  deformami" 
to  rheumatic  gout.  In  histology,  he  made  two  important  discoveries — the 
neuroglia  (1846')  and  the  specml  lymphatic  sheaths  of  the  cerebral  arteries 
(1851).  He  made  hundreds  of  contributions  to  anthropoloKy  (hia  special 
bobby),  from  the  great  atlas  of  "Crania  Ethnica  Americana,  prepared  "in 
memory  of  Columbus  and  the  Discovery  of  America"  (1892),  to  well-known 
papers  upon  racial  characters  and  abnonnitiea,  anthropometry,  physical 
anthropology  of  the  Germans,  prehistoric  finds,  prehistoric  sypbilifi,  tattooim;, 
and  relics  S  the  Trojan  War.  To  medical  history  he  contributed  valuabk 
monopuphs  on  the  leproeoria  and  other  hospitals  in  the  Middle  Ages,  bio- 
graphical studies  of  Moi^agni,  Johannes  Muller,  and  Schonlein,  and  he  was 
the  first  to  write  upon  mMicme  in  relation  to  the  fine  arts  (1861'),  but  his  tiny 
contribution  was  far  surpassed  in  the  same  year  by  the  exhaustive  mono- 
..»ni,  »r  u-  c  II   \t r»  „.t.:-i. i..  „n  ii...  :^.u..t»nt  ..;«<...~^  »i..<i..>  t^ 


Personally,  Virchow  was  a  Btnall,  elastic,  professorial  figure, 
with  snappy,  black  eyes,  quick  in  mind  and  body,  with  a  touch  of 
the  Slav,  something  of  a  martinet  in  the  morgue  or  lecture-room, 
oft«D  transfixing  inattention  or  incompetence  with  a  flash  of  sar- 
casm. Yet  he  was  generous,  whole-souled,  and  broad-minded 
withal,  and  none  who  "made  good"  were  ever  lost  from  sight  or 
memory.  In  extreme  old  age,  Virchow,  always  "liberal  in  poli- 
tics," became  "reactionary  in  science";  but  love  of  truth,  gener- 
osity in  word  and  deed,  were  the  essence  of  his  youth  and  mature 
manhood.  All  his  life  he  had  been  keen  and  ardent  in  contro- 
versy. He  began  his  career  by  giving  Rokitansky's  theory  of 
"erases"  a  wholesale  slashing,  with  the  result  that  the  Viennese 
pathologist  withdrew  all  reference  to  the  matter  from  the  second 
edition  of  his  book  and  never  afterward  referred  to  it  again.  Yet 
there  is  no  finer  tribute  in  literature  to  the  best  features  of  Roki- 
tansky's work  than  Virchow's.  Then  came  his  disputes  with 
Hughes  Bennett  about  leukemia,  and  his  destruction  of  the  Cru- 
veilhier  dogma  that  phlebitis  is  the  whole  of  pathology.  At  the 
same  time,  he  was  cheerfully  encour^ing  Cohnheim  to  combat 
the  Virchow  hypothesis  of  the  non-migration  of  blood-cells.  Be- 
Ueving  that  the  nervous  system  is  not  the  center  of  life  and  does 
not  control  the  nutrition  of  peripheral  parts,  Virchow  declined  to 
see  anything  in  Charcot's  ataxic  joint  symptoms  but  a  simple  local 
lesion.  He  beUeved  in  the  duahty  of  tuberculosis.  He  opposed 
the  Darwinian  theory;  and  the  new  views  of  Koch  and  Behring 
about  toxins  and  antitoxins  were  hardly  acceptable  to  one  who  had 
obliterated  the  humoral  pathology.  The  peculiarities  of  the  Nean- 
derthal skull  were  wroi^y  attributed  by  Virchow  to  the  effects 

>  Arch.  f.  path.  Anat.,  Berl.,  1854,  vi,  135-138. 
■  Virchow's  Arch.,  Berl.,  1861,  xxii,  190-192. 

'  Marxt  tTeber  die  Beziehungen  der  darsteUenden  Kunst  sur  Heilkunst. 
Abhandl.  d.  k.  GeoeUaeh.  d.  WisaeDflch.  su  GAttingea,  1861-2,  x,  3-74. 
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of  disease.  An  accidental  sheOing  of  the  MusAnn  dliisbnre  vat- 
urclle  in  Paris,  during  the  war  of  187(^-71,  led  Quaticfaen  to  write 
an  indignant  pamphlet  stating  that  the  Pniamans  wen  not  t 
Germanic,  but  a  barbaric,  destructive  Mongol  race.  This  rtimd 
Virchow's  patriotism  to  the  extent  of  iostigatiiig  a  cokMsal  publie 
census  of  the  color  of  the  hair  and  eyes  in  6,000,000  Gomao  acfaool- 
children,  the  solemn  official  character  of  which  fri^tened  aaattt 
the  children  out  of  their  wits.  The  sight  of  a  copj'  of  Grimmeb- 
hauscn's  "Himpliciasimus"  is  said  to  have  caused  him  the  same 
indignation  that  Wordsworth  experienced  when  he  saw  the  Era 
line  of  Kcats's  "Ode  to  a  Grecian  Um."  These  vagaries  may  bt 
set  off  by  the  generosity  of  his 
touching  defense  of  Pasteur,  his 
diBcriminatiog  tribute  to  the 
American  Army  Medical  De- 
partment, or  the  laur^wreatb 
of  praise  which  be  has  laid  upon 
the  tombs  of  so  many  of  his 
predecessors  and  contempra^- 
ries.  Above  all,  he  was,  in  re- 
spect of  civic  courage,  an  ideal 
modem  man.  He  did  not  be- 
lieve in  a  characterless,  stork- 
jobbing  bourgeoisie,  but  waimly 
espoused  the  cause  of  tho^ 
who  labor  for  the  common  good 
of  all.  His  lifelong  champion- 
ship of  the  rights  of  industrial 
humanity,  valiantly  upheld  in 
the  verj-  stronghold  of  the 
Prussian  miUtarj-  government, 
hows  the  kind  of  fiber  he  was 
made  of. 

Of  Virchow's  pupils,  the 
most  eminent  was  Julius  Cohn* 
heim  (18.31I-84),  of  Dcmmin,  Pomemnia,  who.  after  serving  as  a 
PriiKsian  :iniiy  siirfjcon  in  llio  Austrian  War  (1864-65),  bet^me  an 
assistant  ill  llw  Patlmlofiical  Institute,  and  was  subsequently  pro- 
fossor  of  patholnpy  af  Kirl  (1808-72).  Brcslay  (1872-78),  and  I-cip- 
zig  (1878-84).  I'niliT  Willy  Kiihno,  Cohnheim  made  an  important 
invest i(jal ion  <m  the  Miuar-foriniiiK  ferments  (1803'),  but  his  inaug- 
ural dis-wcrlation  on  tlie  iiitiamniation  of  serous  membranes  (1801) 
niark,^  his  bent  as:i  pioneer  in  cxporimental  histology  and  patholog>'- 


'  AHi.  f.  I>:itli.  Aiiat,  ( 


,  H<rl.,  1S«3,  xxvii,  241-253. 
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He  introduced  tlie  method  of  freesing  fresh  preparations  in  microscopical 
work,  investigated  the  nerve-endings  in  muscle  by  means  of  silver  salta 
(1S63-65),  discovered  the  mosaic  fields  in  cross-sections  of  muscle  which  bear 
his  name  (1865),  and  first  used  gold  salts,  with  brilliant  results,  in  his  studies 
of  the  sensory  nerve-ending  in  the  comes  (1867).  His  monographs  on  inflam- 
mation and  suppuration  (1S67-73')  revolutionized  pathology,  showing,  in  direct 
opposition  to  the  teaching  of  Virchow,  that  the  essential  feature  of  mflammap 
tion  is  the  passage  of  white  blood-cells  through  the  walls  of  the  capillaries,  and 
that  pua  and  pus-cells  are  formed  in  this  way  from  the  blood.  DiapedeBiB  had 
already  been  described  by  Addison  (Goulstoiuan  lectures,  1849),  but  Cohnheim's 
experiments  traced  the  direct  migration  of  the  stained  leukocytes  to  a  center  of 
indammation  in  the  cornea.     V^uabe  papers  on  venous  stasis  (1867)  and  on 

the  relation  of  the  terminal  arteries     _  

to  embolic  processee  (1872)  followed. 

The  summit  of  Cohnheim's 
experimental  achievement  was 
his  successful  inoculation  of  tu- 
berculosis in  the  anterior  cham- 
ber of  the  eye  of  the  rabbit 
(IS??"),  which  Weigert  wittily 
described  as  a  demonstration 
"in  oado  ad  oculos."  Two 
years  before,  Robert  Koch  had 
demonstrated  his  cultures  of 
anthrax  bacillus,  and  Cohn- 
heim  made  the  prophetic  state- 
ment that  Koch  would  surpass 
all  others  in  this  field.  The 
last  years  of  Cohnheim's  life 
were  clouded  by  severe  com- 
plications of  gout,  an  old  en- 
emy, and  his  brilliant  career 
was  cut  short  at  the  early  age 
of  forty-five.  He  is  described 
as  a  man  of  robust,  cheerful, 
enei^etic  disposition,  swift  and  sure  of  speech,  with  great  powers  of 
wit  and  sarcasm.  Among  his  pupils  were  Heidenhain,  Littcu, 
Lichtheim,  Welch,  Ehrlich,  Neiaser,  and  Weigert  at  Breslau,  and, 
at  Leipzig,  Roy  and  Councilman. 

Carl  Weigert  (1845-1904),  of  Munsterberg,  Silesia,  is  memor- 
able for  his  investigations  of  the  pathological  anatomy  of  small- 
pox (1874-75*),  and  Bright's  disease  (1879*),  and  by  the  fact  that 


Carl  Weigert  (1845-1904). 


>  Neue  Untereuchungen  Uber  die  E^tzijndung,  Berlio,  1873. 

■  Die  Tubo'kuloee  vom  Standpunkt  der  Infectionslehre,  Leipzig,  1880. 

*  Weigert:  Anatomische  Beitrfige  zur  Lehre  von  den  Pocken,  Bredau, 
1874-75. 

« Samml.  klin.  Vortr&ge,  Leipz.,  1879,  Nos.  162,  163  (Innere  Med.,  No. 
55,  1411-1460). 
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he  was  the  first  to  st^  bacteria  (1871')i  in  which  be  latff  had 
great  success  with  aniUn  colors  (1875*).  He  introduced  many  im- 
provements in  the  difierential  staining  qf  the  nervous  sytton, 
notably  with  acid  fuchsin  (1882).  He  also  made  inveetigatiom  of 
the  neuroglia  (1890-95),  and  of  coagulation-necrosis  (1880),  de- 
scribed tuberculosis  of  the  veins  (1882),  and  stated  the  well-known 
quantitative  "law"  that  the  amount  (A  repair  in  an  injured  tissue 
is  always  in  excess  of  what  is  needed. 


Ernst  von  Leyden  (1870-79)  on  the  pathtdogy  of  fever,  Peter  Ludwig  Panam 
(1820-S5}  on  the  experimental  pathology  of  embcdiHin  (1863-6^  Thonua 
Bevill  Peacock  on  tpalformationa  af  the  hunwn  heart  (1806),  Carl  Thiencfa  dd 
phoBphoric  necrosis  of  bones  (1867),  Wilhelm  Waldeyer  on  the  devdopmat 
of  cancer  (1867-72),  F.  D.  von  Recklinphausen  on  adenomyoma  and  neuro- 
fibroma (1882),  Paul  Grawitz  on  the  on^  of  renal  tunwra  from  Buprarcul 
Uaaues  (18S1),  JuUus  Wolff  on  the  law  of  tranaformation  in  bones  (1892),  Pwl 
Bhrlich  and  Adolf  Lazarus  on  anemia  (1898).  Among  Ameri^ns,  WiUiaiB 
Pepper  (1843-93).  described  the  changes  in  the  bone-marrow  in  pemickwa 
anemia  (1875),  William  Henry  WeJoh  (1850-  )  invertimled  acut«edanafl( 
the  lungs  (1877)  and  embolism  and  tJvombosiB  (1899),  Reginald  Hc^Mr  FlU 
(1S43-1913),  gave  conclusive  demonstrations  of  the  patholoiKy  of  peiforatiw 
inflammation  of  the  vermiform  appendix  (lS86).hemorrhaKic  pancreatitis  witii 
fat  necroeis  (1880),  and  described  intrapleural  lipoma  of  the  mediastinuiii; 
Francis  Delafield  (  -1015),of  New  York,  author  of  a  handbook  of  p&Ux' 
(1872),  Stwlies  in  Patkohgiad  Anatomy  (1878-91),  and  (with  T.  Mit 
Prudden)  of  a  text-book  of  pathol<^y  (1885),  which  passed  tlirou^  ten  coi- 
tions, made  special  studies  of  the  pathological  histolt^  of  nephritia  and 
pneumonia:  Martin  H.  Fischer  (1879-  ),  of  Cincinnati,  has  made  expert- 
mental  studies  of  edema  (1910)  and  nephritis  (1912),  The  atudiee  of  Ehiiieb, 
Peyton  Rous,  W.  8,  Lazarus  Barlow,  Maud  Slye,  E.  E.  TyzBer,  and  others  on 
cancer  are  of  great  interest.   \ 

Following  the  eighteenth-century  works  of  Astruc  (1743),  Gaub  (175S), 
Morgagni  (1761),  Matthew  Baillie  (1791),  and  Kurt  Spreniel  (1795-97). 
pathology  was  the  subject  of  special  treatises  by  Carl  Friecuich  Burdadi 
(1808),  XW.  H.  Conradl  (1811),  A.-F,  Chomel  (1817),  E.  D.  A.  Bartela  (1819), 
J.  C,  C.  F.  M,  Lobstein  (1829-33),  Herbert  Mayo  {1836},  and  Thomas  Hodg- 
kin  (1836-40).  The  first  exhaustive  treatise  on  pathology  in  En^ish  wb> 
that  of  Samuel  David  Gross  (Boston,  1839),  which  was  foUowed  by  the  treatise 
of  Rokitansky  (1842-46),  Jacob  Henle  (1846-51),  Alfred  Stillfi  (1848).  Salv^ 
tore  De  Renzi  (1856).  Virchow  (1858),  Samuel  Wilks  (1859),  P.  Uhle  and  E, 
Wagner  (1862),  Eduard  Rindflnisoh  (1867-69),  Victor  Comil  and  L.  Ranvier 
(1869-76),  T.  H.  Green  (1871),  F.  V.  Birch-Hirschfeld  (1876),  Cohnhcim  (1877- 
80),  Ernst  Zicgler  (1881),  Sinus  Woodhead  (1883),  Henri  Hallopeau  (1884), 
Francis  Delafield  and  T.  MitcheU  Prudden  (1885),  Edwin  Klabs  (1887),  D.  J. 
Hamilton  (1889-94),  V.  V.  Podwyssotsky  (1891-94),  Anton  Weichselbaum 
(1892),  Otto  Bollinger  (1896-97),  Alfred  Stengel  (1898)  Harvey  R.  Gaylori 
and  Ludwig  Aschoff  (1901),  Ludwig  Hektoen  and  David  Riesman  (1901-02), 
Guido  Banti  (1905-07),  and  John  George  Adami  (1908-12).  Noteworthy 
atlases  of  pathological  illustration  are  those  of  Johonn  F^idrich  Meckel  (1817- 
26),  Jean  Cruvejlhier  (1829-42).  Alexander  Auvert  (1866),  F.  A.  ThiErfdder 
(1872-81).  The  Sydenham  Society  (1877-1906),  Alfred  Kast  and  Tfaeodor 
Rumpel  (1892-97).  and  Paul  Grawitz  (1893).     Important  works  on  experi- 

■  Centralbl.  f.  d.  med.  Wtssensch.,  Ber].,  1871,  ix,  609-611. 

'  .lahresb.  d.  schles.  Gesellsch.  f.  vaterl.  Cultur,  1875,  Breal.,  lt(76,  liii. 
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mental  pathology  are  those  of  Ludwig  Traube  (1871-78),  Claude  Bern&rd 
(1872),  Sslomon  Strieker  (1877),  Victor  Paschutin  (1885),  and  Paul  Ehrhdi 
(1909);  and  the  monographs  of  August  Hirech  (1860-64),  Andrew  Davidson 
(1892),  and  Prank  G.  Clemow  (1903)  on  geographical  patholoe^,  John  William 


The  founders  of  bacteriology  were  Louis  Pasteur  and  Robert 
Koch,  the  former  being  also  the  pioneer  of  the  modem  theory  of 
preventive  inoculation  against  disease,  while  to  the  latter  we  owe 
the  development  of  the  correct  theory  of  specific  infectious  diseases. 

Before  the  time  of  Poateur,  Leeuwenhoek  bad  seen  protoEoa  (1676)  and 


bacteria  (1687)  mider  the  miacroscope. 
that  ailkworm  diseaae  is  due  to  the 

Sresence  of  micrDorRanisms  (1836), 
ohn  Goodair  de«cnbed  aajcuue  in 
the  stomach   (1842),  Caeimir  Da- 


i  (1773-1856)  showed 


;   the 


of  c 


thrax  (1865),  and  Ferdinand  Cobn 
the  morphological  and  botanical 
characters  of  tocteria  (1870),  Be- 
fore the  time  of  Koch,  Kircher 
(1658),  Plenciz  (1762).  and  Henle 
(1840)  had  anoounced  the  theory 
of  a  contagium  animatum,  Hermann 
Klencke  had  shown  that  tuberculo- 
sis  may  be  transmitted  by  cow's 
milk  (1846),  Jean-Antoine  Villemin 
(1827-92)  had  demonstrated  that 
the  tubercular  virus  is  specific  and 
inoculable,  in  a  series  of  masterly 
experimente  (1868)  which  were  con- 
firmed  by  the  further  inveetigationa 
of  Edwin  Klebs  (1873),  L.-A.  Thaon 
and  J.^.  Grancher  (1873),  and  Ju- 
Uus  Cohnhcim  (1880). 


Louis  Pasteur  (1822-95) 
was  bom  at  D61e  (Jura),  where 
his  father,  one  of  Napoleon's 

old  soldiers,  was  a  local  tanner.  As  a  youth,  Pasteur  was  re- 
markably good  at  portrait  eketching,  but  was  otherwise  only  a 
harmless,  enthusiastic  fisherman.  Awakening  to  the  call  of  duty, 
he  went  to  study  at  Besan^n,  where  he  acquired  his  interest  in 
chemistry,  and  graduated  at  the  £cole  normale  at  Paris  in  1847. 
After  this  he  was  successively  professor  of  physics  at  the  Lyceum 
at  Dijon  (1848),  professor  of  chemistry  (1852-54)  at  the  Univeraty 
of  Strassburg,  dean  and  professor  of  chemistry  in  the  Faculty  of 
Sciences  at  Lille  (1854-57),  director  of  scientific  studies  at  the 
£cole  normale  at  Paris  (1857--63),  professor  of  geology  and  chem- 
istry at  the  Ecole  des  beaux-arts  (1863-67),  professor  of  chemistiy 
at  the  Sorboime  (1867-89),  and  director  of  the  Institut  Pasteur 


Louis  Pasteur  (1822-95). 
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(1889-95).  As  set  forth  in  the  inscriptions  on  the  an^ws  over  iax 
tomb,  Pasteur  is  memorable  for  his  work  on  molecular  dyas)ta- 
metry  (184S),  fermentation  (1857),  spontaneous  generation  (1862), 
diseases  of  wine  (1863),  diseases  of  silkworms  (1865),  microdrgan- 
isms  in  beer  (1871),  virulent  diseases  (anthrax,  chicken  cbokil 
(1877),  ajid  preventive  vaccinations  (1880),  particularly  of  hydro- 
phobia (1885). 

The  first  of  these,  his  classic  investiKatioiis  of  the  conveiBion  of  deitio- 
tartaric  add  into  the  inactive  forms  (racemic  and  mesotartaric  acids),  ind 
his  discoven'  of  the  splitting  up  of  racemic  add  into  ri^t-  and  left-hanM 
tartaric  add  by  means  of  optically  active  substances,  Kained  bim  the  Riunford 
medal  of  the  Royal  Sodety  (1856),  and  midoubtedly;led  to  the  work  of  VMi't 
HofF  and  Le  Bet  on  stereochemistry  or  chemistry  in  space.  Ihey  also  M 
Pasteur  to  the  study  of  fermentn  and  micn>di^;anismB  throu^  his  initial  n- 
periment  of  inducing  fennentation  in  racemic  add  bv  means  of  albumpo. 
causing  tbe  destruction  of  the  dextro-rotatory  product  by  fermentativt 
microorganisms.  From  this  he  proceeded  to  thoee  studies  of  beer  yeasts  U)d 
lactic-acid  fermentation  which  resulted  in  the  discovery  of  lacttc-add  bacteti*, 
and  confuted  the  errors  which  Liebig  and  even  Helmholtz  bad  made  in  recuil 
to  tbe  significance  of  fennentation.  He  next  discovered  tbe  anaerobic  <$u- 
acter  of  the  bacteria  of  butyric  fennentation,  introducing  the  concepts  o( 
aerobism  and  anaerobism.  A  comparison  of  Hasks  of  yeast  m  nutrient  medii, 
one  of  which  had  been  sterilized,  demonstrated  the  r61e  of  microorganisnw in 
changing  atmospheric  ojtygen  into  carbon  dioxide  (1861).  His  dilute  Bill 
Fouchet  about  siuntaneous  generation  was  obscured  by  the  fact  that  Poucbrt'i 
hay  infusion  was  more  difRcult  to  sterilize  than  the  yeast  infusion  employe] 
by  Pasleur,  but  the  latter  prevailed  in  his  contention,'  ninning  a  prize  Mid 
membership  in  the  Academy  of  Sciences.  About  this  time,  he  diBcovered  thtt 
the  pellicle  so  necessary  to  the  formation  of  vinegar  from  wine  conm^ts  of 
minute,  rod-like  microdrganlsms  (Myeoderma  aceti).  The  investigation  d 
acetic  fennentation'  confuted  Liebig's  mechanical  theory  of  the  latter  prowsi, 
and  led  Pasteur  to  study  the  causes  detrimental  lo  the  three  great  induslrin 
of  his  country,  those  of  wine,  silk,  and  wool.  In  1867.  the  wine  industry  of 
France  was  worth  600,000,000  francs  to  the  nation,  and  this  gain  was  due  to 
Pasteur's  discovery  that  the  a)dng  of  wine  by  micro6r(!anisms  can  be  pre- 
vented by  partial  beat  sterilization  (Pasteurization)  at  a  temperaluie  rf 
65°  to  60°  C,  without  an  alteration  of  the  taste  or  bouquet  of  the  vintap 
(1883-6,')).  This  process  is  now  applied  to  all  peri-fhable  foods,  and  is  of  in- 
estimable importance  in  the  nutrition  of  infanta.  In  1849,  the  silkworm  indus- 
try of  France  began  to  be  crippled  by  the  disease  pibrtne.  By  1861,  theanniud 
revenue  from  this  source  had  sunk  from  130.000,000  to  8,000,000  francs,  and 
enormous  sums  were  spent  in  importin)c  healthy  silkworm  eggs  from  Spain, 
Italy,  and  Japan.  The  mulberry  plantations  in  the  Cevcnnes  were  abandoned, 
and  the  state  was  petitioned,  in  1805,  to  remedy  the  evil.  In  a  little  house 
near  Alois  Pafteur  and  his  assistants  worked  for  five  years  on  an  apparently 
insoluble  problem,  and  even  after  he  had  discovered  the  cause  and^^venlioO 
of  pibrine  there  came  his  burst  of  dwipair;  "Hyadeuxmaladira!"  The  second 
disease.  ^dcAerif,  wasconqucredin  time,'but  at  a  terrible  cost,  the  death  of  one 
of  his  daughters  and  the  wony  incident  to  harsh  criticism  of  hia  failures  brinp 
ing  on  a  severe  attack  ofparalysis.  Even  his  pleasure  in  such  tokens  of  recog- 
nition as  a  degree  of  M.D.  from  Bonn,  a  prize  from  the  Austrian  government, 
membership  in  the  Royal  Society,  and  a  nomination  as  senator,  was  spoiled  hv 
the  outbreak  of  the  Franco-Prussian  War.    He  returned  the  Bonn  diploma  an<i 

iCompt.  rend.  Acad.  d.  sc„  Paris,  1860,  I,  303;  849;  li,  348;  675:  1864. 
Iviii,21:  1865,  Ixi.  1091. 

'  Etudes  sur  le  vin,  Paris,  1866, 

'  Etudes  sur  les  maladies  des  vers  a  soie,  Paris,  1870. 
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took  up  the  Btudy  of  the  apoiling  of  beer  by  microorKaiiisins,  again  showing 
the  advantages  of  Pasteurization.'  About  this  time,  hia  definition  of  a  ferment 
as  "a  living  fonn  which  originates  from  a  genu,"  was  contested  in  a  posthu- 
mous essay  of  Claude  Bernard's,'  but,  in  1874,  Lister  had  sent  him  the  cele- 
brat«d  letter  acknowledging  the  value  of  his  work  in  relation  to  antiseptic 
surgery.  Thus  Fast«ur  was  gradually  transformed  from  a  chemist  to  a  medi- 
cal roan,  particularly  in  his  mode  of  attacking  the  problem  of  infectious  dis- 
eases. In  his  studies  on  anthrax  he  was  preceded  b^  Davaine,  who  discovered 
the  bacillus  and  showed  that  the  virulence  of  the  disease  was  in  proportion  to 
the  number  of  bacteria  present  (1850-65);  by  Klebs,  who  indicated  that  an- 
thrax virus  is  non-filterable,  since  the  filtrate  will  not  produce  the  disease 
(1871),  and  by  Koch,  who  first  cultivated  pure  cultures  of  anthrax  bacilli,  de- 
scribed their  full  life-history  and  their  relation  to  the  disease  (1877),  Pasteur 
<»nfirmed  Koch's  results,  and  dispoeed  of  the  controversial  question  of  a  sepa- 
rate virus  by  carrying  the  bacilh  through  a  hundred  generations  and  producmg 
anthrax  from  the  term  of  the  series.'  At  the  same  time,  he  discovered,  with 
Joubert  and  Chamberland,  the  bacillus  of  maJignant  edema  (vU/rum  aepiique), 
the  first  find  of  an  anaerobic  microdrganism  of  a  pathogenic  character;  and  he 
showed  the  relation  of  animal  heat  to  bacterial  vinilence.  As  he  cared  nothii^ 
for  the  morphological  aspects  of  bacteriology,  it  is  sometimes  forgotten  that  he 
discovered  the  Staphylococcus  pyi^nes  in  toils  as  "murobe  en  ajnas  de  grains," 
and  the  Streptococcus  pyogenefi  in  puerperal  septicemia  aa  "microbe  en  chapelet 
de  ^ntns"  (1878-9').  His  discovery  of  preventive  inoculation  was  due  to  the 
accidental  fact  that  virulent  cultures  of  chicken  cholera  virus,  during  a  vacation 
from  (he  laboratory,  became  sterile  or  inactive,  and.  when  injected,  were  found 
to  act  ftspreventive  vaccines  against  a  subsequent  injection  of  a  virulent  char- 
acter. Ine  attenuated  virus  could  be  carried  throuKn  several  generations  and 
still  maintain  its  immunizing  property.  In  1881,  he  succeeded  in  producing  a 
vaccine  against  anthrax,  injection  of  which  lowered  the  mortality-rate  to  1  per 
rent,  in  sheep  and  to  0.34  per  cent,  in  homed  cattle.  Experiments  with  the 
viruses  of  anthrax,  chicken  cholera,  and  swine  measles  (pntget  de»  pora)  brought 
out  the  principle  that  the  pathogenic  properties  of  a  virus  can  be  attenuated  or 
heightened  by  successive  passages  through  the  bodies  of  appropriate  animab, 
and  led  to  one  of  the  most  lununoue  thoughts  in  the  history  of  science — that 
the  origin  or  extinction  of  infectious  disease  in  the  past  (ttyphiMs,  for  instance) 
may  be  simply  due  to  the  strengthening  or  weakening  of  its  virus  by  external 
conditions,  or  in  some  such  way  as  the  aDovc.  This  principle  was  apphed  with 
success  against  anthrax  at  the  sheep-folds  near  Chartres,  and  in  preventive 
vaccinations  against  hydrophobia,  the  culture-medium  being  the  spinal  mar- 
row of  the  infecl«d  animal.'  Pasteur's  first  patient  was  Joseph  Meister,  an 
Alsatian  boy,  bitten  all  over  by  a  rahid  dog,  who  was  treated  with  success  in 
July,  1885.  Shortly  afterward,  the  Pasteur  Institute  was  opened,  and  special 
institutes  for  hydrophobia  inoculations  were  founded  all  over  the  world.  Here 
Pasteur  labored  almost  to  the  end  of  his  life,  with  such  brilliant  pupils  as 
MetchnikofF,  Roux,  Versin,  Calmette,  Chantemesse,  Chamberland,  and 
Pottevin.  With  Ch.  Chamberland,  he  devised  the  celebrated  filter  which  is 
called  after  him,  while  Smile  Roux  did  epoch-making  work  on  the  diphtheria 
antitoxin,  MeKihnikoff  on  phagocytosis  and  the  lactic-acid  bacillus,  Alexandre 
Yersin  on  the  plague  bacillus.  Albert  Calmetle  on  preventive  inoculations 
against  snake-bites. 

Pasteur's  last  years  were  crowded  with  honors  from  all  parts  of 
the  world,  and,  after  his  death,  an  appropriate  mausoleum  for  hia 

1  fitudes  BUT  la  lN«re,  Paris,  1876. 

'  Bernard:  Rev,  seient.,  Paris,  1870,  xv,  49-56. 

■  Compt.  rend.  Acad.  d.  sc.,  Paris,  1880,  ici,  86;  4S5;  697;  1881,  xcu,  209. 

'  Ibid..  1880,  xc,  1033-1044. 

•Compt.  r<>nd.  Acad.  d.  sc..  Par.,  1885,  ci,  76S:  1886,  cii,  459;  835;  ciii, 
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remains,  copied  from  the  tomb  of  Galla  Placidia  at  Ravenna,  mi 
built  in  the  Pasteur  Institute  by  his  family.  Deeply  rdipona, 
intensely  serious,  endowed  with  a  mind  the  quality  of  which  Rom 
has  compared  to  the  action  of  a  blow-pipe  flame,  Pasteur  wu  a 
tensilif,  who  suffered  unduly,  in  his  ife,  from  the  captious  csvilliiigs 
of  lesser  men.  His  return  of  the  diploma  from  the  genial  RhiiK- 
land  University  of  Bonn  can  be  excused  only  by  his  child-like,  high- 
strung  devotion  to  his  native  land.  Literary  snobbery  has  d»- 
canted  sufEciently  upon  his  "peasant  origin,"  but  the  man  him- 
self was  a  gentleman  of  the  type  described  by  Wordsworth  »nd 
Cardinal  Newman,  one  who  never  inflicts  wanton  or  needless  piio 
upon  others.  His  sympathy  with  the  sufferings  of  dumb  aninub 
was  of  a  kind  which,  said  Roux,  might  have  seemed  comic  had  it 
not  been  touching.  We 
have  the  testimony  of  hit 
pupils  as  to  his  power  d 
establishing  an  immediate 
sympathetic  relation  be- 
tween himself  and  any  one 
sincerely  interested  in  his 
work,  and  his  sympathiei 
extended,  circle-wise,  asin 
Emerson's  parable,  from 
the  intimate  group  of  his 
family  and  pupils,  to  em- 
brace the  people  {even  the 
animals)  of  his  native  land 
and  the  entire  human 
race.'  His  humanity  wm 
of  that  rare  and  noble 
kind  which,  in  Emerson's 
words,  "approves  itself  W 
mortal,  but  a  native  of  the  deeps  of  absolute  and  ineictinguinh- 
able  being." 

Robert  Koch  (1843-1910),  of  Klausthal,  Hannover,  was  edu- 
cated in  the  gymnasium  of  his  native  town,  and  took  his  medical 
degree  at  Gottingen  (1866),  wherR  he  was  profoundly  influenced 
by  the  teachings  of  Jacob  Henle,  whose  theory  of  contagion  (1840) 
may  have  started  Koch  upon  his  life-work  in  science.  After  serv- 
ing in  the  Franco- Prussian  War,  he  became  district  physician 
{Kreisphytsiais)  at  Wolbtein,  where  he  varied  the  monotony  of 
long  journcyings  over  rough  country  roads  by  private  microscofHC 
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studies.  He  began  with  anthrax,  and,  in  April,  1876,  wrote  to  the 
eminent  botanist  Ferdinand  Cohn  at  Breslau  to  the  effect  that  he 
had  worked  out  the  complete  life-history  and  sporulation  of  the 
anthrax  bacillus.  About  a  week  later,  at  Cohn's  invitation,  he 
gave  a  three-day  demonstration  of  his  culture  methods  and  results 
at  the  Botanical  Institute  (Breslau),  in  the  presence  of  Cohn, 
Weigert,  Auerbach,  Traube,  Cohnheim,  and  others.  The  latter 
declared  that  Koch's  was  the  greatest  bacteriological  discovery 
yet  made,  and  Cohn  immediately  published  his  paper  in  his  Bei- 
trage  (July  1876'}-  This  memoir  demonstrated  that  the  anthrax 
bacillus  is  the  cause  of  the  disease,  and  that  a  pure  culture  grown 
through  several  generations  outside  the  body  can  produce  it  in 
various  animals.  Koch's  results  were  violently  opposed  by  Paul 
Bert,  but  completely  confirmed  by  Pasteur,  In  November,  1877, 
Koch  published  his  methods  of  fixing  and  drying  bacterial  6Ims  on 
cover-slips,  of  staining  them  with  Weigert's  anilin  dyes,  of  staining 
fl^etlx,  and  of  photographing  bacteria  for  identification  and 
comparison.'  In  1878  appeared  his  great  memoir  on  the  ctiolc^jy 
of  traumatic  infectious  diseases,*  in  which  the  bacteria  of  six  dif- 
ferent kinds  <rf  surreal  infection  are  described,  with  the  patholt^- 
ical  findings,  each  microorganism  breeding  true  through  many 
generations  in  vitro  or  in  animals.  These  three  memoirs  elevated 
Koch  to  the  front  rank  in  medical  science,  and,  through  Cohn- 
heim's  influence,  he  was  appointed  to  a  vacancy  in  the  Imperial 
Health  Department  (Kaiserliches  Ge«UTidkeitsamt) ,  with  L3ffler 
and  Gaffky  as  assistants,  in  1880.  Here,  in  1881,  he  produced 
his  important  paper  upon  the  method  of  obtaining  pure  cultures 
of  organisms  by  spreading  liquid  gelatin  with  meat  infusion  upon 
glass  plates,,  forming  a  sohd  coagulum.*  When  Koch  demon- 
strated his  plate  cultures  at  the  Intematiooal  Medical  Congress 
in  London,  Pasteur  is  said  to  have  rushed  forward  with  the  ex- 
clamation: C'est  un  grand  progr^!  and  so  it  proved.  The  year 
1 882  was  marked  by  the  discovery  of  the  tubercle  bacillus  by  special 
culture  and  staining  methods.  This  paper*  contains  the  first 
statement  of  "Koch's  postulates,"  establishing  the  path(^nic 
character  of  a  given  microorganism,   which  had  already  been 


'  Cohn's  Beitr.  z.  Morphol.  d.  Pfianzen,  Brest,  1876-7,  ii,  277-310,  1 
pi. 

•  ibid.,  399-434,  3  pi. 

■  Untersucbungea  fiber  die  Aetiologie  der  Wundinfekt  ionskrankheiten, 
BerliD,  1878. 

<  Mitth.  a.  d.  kaiserl.  GeaundheitBamte,  Berl.,  1881,  i.  1-48,  14  pi. 
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adumbrated  by  Henle'  and  Edwin  Kkbe.*  Aboat  the  nine  tme, 
Koch  and  his  assistante  introduced  steam  BterifinUMB  by  ^ 
heat.  In  1883,  Koch,  at  the  bead  o€  the  German  Cliokn  Con- 
miiwion,  visited  Egypt  and  India,  discovered  the  cfaolera  vilvio,' 
its  transmission  by  drinMng-watcx,  food,  and  i-lnfhiwg,  and  inci- 
dentally  found  the  microoT^nisms  cS  Eg>'ptian  ophthafanii  or 
infectious  conjunctivitis  (Koch-Weeks  bacillus,  1883*),  for  ^oA 
results  he  received  a  donation  of  100,000  marks  from  the  Pnoma 
State.  In  1885,  he  was  appointed  profeaaor  erf  hygiene  and  hu- 
teriology  at  the  University  of  Berlin,  wh»e  his  laboratories  woe 
crowded  with  bright  pupils  from  all  over  the  world,  among  whan 
were  Gaffky,  Loffler,  PfeifTer,  Welch,  and  Kitasato. 

At  the  tenth  Intematiooal  Medical  Congreaa  at  BeiUn.  in  1890;  Koti 
announced  his  belief  that  he  had  found  a  remedy  for  tubaculons.  TV  in- 
troduction of  tuberculin,'  hiB  one  mistake,  in  that  it  was  ptanmUmlT  a» 
sidered,  was  hailed  bU  over  the  world  as  an  event  of  the  greatest  aaoiiific 


moment,  and  honors  and  felicitatiooa  of  all  Icinds  were  ahimavd  innn  ifa 
coverer.  Although  he  himself  had  limited  his  daims  to  tbe  poanue  core  of 
early  cases  of  phthisis,  the  fp'eat  hopes  which  bad  b«n  ent^rtainn]  tt  the 
remedy  were  not  realized  in  time,  and  the  number  of  failuies  and  fatal  atf 
impsJml  the  confidence  of  the  profession,  but  abated  little  erf  Kodi's  pni 
reputation,  especially  after  the  aiscovery  that  tuberculin  ia  the  moat  i^ibk 
means  of  diagnosis.  In  1891,  the  Institute  for  Infectious  Diseaaes  was  fouubd 
in  Berlin,  and  remained  under  his  direction  intil  he  resjgned  in  1904,  in  fanr 
of  his  pupil  Gaflky,  In  1R92,  his  ideas  were  applied  in  fii^ting  the  cbokn 
epi<lcmic  at  HamDUTR,  and  in  1893  he  wrote  an  important  paper  on  nln- 
borni'  epidiimicH,  showing  how  they  may  be  largely  prevented  by  proper  film- 
tion,*  In  1896,  he  inventigated  Rinderpest  in  South  Africa  at  the  requrat  o* 
the  English  government,  devised  a  method  of  preventive  inoculation,  ud 
mode  valuable  Htudir«  of  Te%as  fever,  blackwater  fever,  trOjpncal  maUiia- 
surra,  and  plague.'  In  1897,  he  produced  his  new  tuberculin  (T.  R.),  and  in 
189K  he  investigated  malarial  fever  in  Italy.  At  the  London  Tubercular 
CongnK.f  (1900)  he  announced  hts  view  that  the  bacilli  of  bovine  and  humiJi 
tuberculosis,  which  hod  been  separated  and  studied  by  Theobald  Smith  n> 
1898,  arc  not  identical,  claiming  that  there  is  little  danger  of  trait-smiaaoo  i^ 
the  bovine  type  to  man.  These  views  were  reiterated  at  the  WashiogMii 
Congress  of  1908,  and  on  both  occasions  aroused  violent  controveisv.  Ih' 
general  trend  of  opinion  at  present  being  provisionally  in  favor  of  Kocli.  1" 
1902,  he  studied  Rhodesian  red-water  fever  ( KuslenJiebeT),  hoiae-adax^ 
trypanosomiasis,  and  recurrent  fever  in  German  East  Africa,  and,  in  IheMmt 
year,  established  methodn  of  controlling  typhoid  which  have  been  adopwd 
almost  everywhere. 


'  Henle:  Pathologische  Untersuchungen,  Berlin,  1840,  43. 

>  Kleb-;  Amtl.  Ber.  d.  50.  Versamml.  deutsch.  Naturf.  u.  Aerate,  MDi*- 
Chen,  1877,  49,  at  bottom. 

'  Deutsche  med.  Wochenschr,,  Borl.,  1884,  x,  725-728. 

"  Wicn.  med.  Wochenschr.,  1883,  xxxiii,  I.'iSO;  also  described  by  John  E 
Weeks,  in  Arch.  Ophthal.,  N.  Y.,  1886,  xv,  441-451. 

'  Deutsche  med.  Wochenschr.,  Leipz.  u.  Berl.,  1890,  xvi,  1029:  1891. 
xvii.  101;  1189. 

'  Ztschr.  t.  Hyg.  u.  Intektionskr.,  Leipi.,  1893,  idv,  393-428. 

'  Reiseberichte  fiber  Rinderpest  (ete.),  Berlin,  1898. 


■.,z.d.vCooglc 


MODERN   PERIOD 


Koch  received  the  Nobel  Prize  in  1905,  and,  in  1906,  visited 
Africa  again,  at  the  head  of  the  Sleeping  Sickness  Commission, 
introducing  atoxyl  for  the  treatment  of  the  disease.  Although  he 
was  honored  by  a  membership  in  the  Prussian  Academy  of  Sci- 
ences and  the  title  of  Excellenz,  he  was  not  happy  in  the  later  years 
of  his  life.  Certain  changes  in  his  domestic  arrangements  estranged 
many  of  his  friends,  and  subjected  him  to  harsh  criticism,  which 
he  bore  with  stoicism  and  dignity,  but  which  told  upon  him  in  the 
end.  He  died  of  heart-failiire  on  May  27,  1910,  at  the  age  of 
sixty-seven.  His  body  was  cremated  at  his  own  request,  and 
his  ashes  deposited  in  the  Institute  which  he  had  founded.  In 
appearance,  Koch  was  a  typical  German  savant  of  Prussian 
cast,  in  character  digni- 
fied, modest,  and  fair- 
minded,  altogether  one  of 
the  greatest  men  of  science 
that  his  country  has  pro- 
duced. 

Edwin  Eebs  (1834- 
1913),  of  Konigsberg,  Prus- 
sia, one  of  the  earlier  as* 
sistants  of  Virchow  at  Ber- 
lin (1861-66),  who  became 
professor  of  pathology  at 
Bern  (1866),  Wlirzburg 
(1871),  Prague  (1873),  Zu- 
rich (1882),  and  Chicago 
(Rush  Medical  College, 
1896),  is,  with  Pasteur, 
perhaps  the  most  impor- 
tant precursor  in  the  bac- 
terial theory  of  infection; 
indeed,  did  most  to  win  the  pathologists  over  to  this  view.  He 
saw  the  typhoid  bacillus  before  Eberth  (1881'),  the  diphtheria 
bacillus  before  Loifler  (1883*),  made  soUd  cultures  of  bacteria, 
and  investigated  the  pathology  of  traumatic  infections  before 
Koch  (1871*);  the  priority  of  his  inoculations  of  syphilis  in 
monkeys  was  recognized  by  Metchnikoff  (1878*),  and,  in  his  ex- 


'Klebs:   Arch.  I.  exper.  Path.  u.  Phanuakol.,  Leipzig,  1880,  xii,  231: 
1881,  nil,  381,  3  pi. 

«  Veriiandl.  d.  Cong,  f,  innere  Med.,  Wiesbaden,  1883, 139-174. 

•  Cor.-Bl.  (.  achwriz.  Aerate,  Bern,  1871,  i,  241-246. 

*  Ardi.  f.  wtper.  Path.  u.  Phannakoi.,  Leiprig,  1878-79,  x,  161-221,  4  ool. 
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perimentB  on  anthrax  (1871')  and  other  diseases,  he  was  one  d 
the  first  to  experiment  with  the  filtrates  of  bacterial  cultures. 
He  wrote  two  text-books  on  patholc^y  (1869-76,  1887-89),  mono- 
graphs  on  bacteriology  in  relation  to  gunshot  wounds,  based  upon 
hia  experiences  in  the  Franco-Prussian  War  (1872),  on  tumors 
(1877),  and  gigantism  (1884),  made  many  iavestigatians  on  tuber- 
culosis, and  he  was,  with  Gerlach,  the  first  to  produce  bovine  in- 
fection or  Perlsucbi  by  feeding  with  milk  (1873*),  In  his  studies 
of  gunshot  wounds,  he  showed  that  the  filtrate  of  the  wound-dis- 
charges is  non-infectious,  whence  he  reasoned  that  traumatie 
septicemia  is  of  bacterial  origin.  In  1870,  he  recognized  hemw- 
rhagic  pancreatitis  as  a  cause  of  sudden  death,  and  in  1876,  he 
produced  valvular  disease  of  the  heart  experimentally.  He  in- 
vestigated the  genesis  of  endocarditis  (1878),  and  his  studies  of 
malarial  fever  (with  Tommasi  Crudeli,  1879)  were  translated  for 
the  Sydenham  Society.  He  experimented  with  various  fvoducts 
for  the  treatment  of  tuberculosis,  and  was  the  first  to  experimeot 
with  the  therapeutic  possibilities  of  the  tubercle  bacilli  of  cold- 
blooded animals  (1900),  The  original  discoveries  of  Klebe,  "so 
often  (as  Osier  saj's)  a  pioneer,"  had  great  heuristic  value  in  thor 
day,  and  undoubtedly  stimulated  Koch  and  others  in  their  work. 

Friedrich  Loffler  (1852-1915),  of  Frankfort  on  the  Oder,  was  for 
many  years  a  Prussian  army  surgeon,  and  eventually  became  pro- 
fessor of  hygiene  at  Greifswald  (1888).  He  discovered  the  bacteria 
of  crj-sipfdas  in  swine  ( 1882-83'),  and  glanders  (1882*);  established 
the  <:auaal  relation  of  the  diphtheria  bacillus  (1884'),  dUTerentiating 
it  from  the  organisms  causing  the  disease  in  doves  and  calves: 
eradicated  the  field-mouse  i)l!igue  in  Thessaly  by  means  of  the 
Bacillus  typhi  murium  (1892);  and,  in  his  investigations  of  the 
foot-and-mouth  disease  (1898'),  he  was  able  to  prove  experimen- 
tally that  the  latter  is  caused  by  a  filterable  virus,  thus  establishing 
tliis  concept  and  introducing  a  preventive  inoculation  against  the 
disease  (1899).  Ho  wrote  an  admirable  history  of  bacteriok^ 
(1887),  still  unfinisheil. 

(ieorg  GafiEky  (18;>0-1918).  of  Hannover,  also  a  Prussian  army 
surgeon,  became  associateti  with  Koch  in  Berlin,  and,  after  fiUii^ 
the  chair  of  hygiene  at  Giesscn  (1888)  for  several  years,  succeeded 
Koch  as  director  of  the  Hygienic  Institute.  He  made  important 
studies  of  experimental  septicemia  (1881),  cholera,  and  anthrax, 

i('or.-BI.  f.  w'hwi-in.  AitzIc,  IJcrn,  1871,  i,  276.  ^Nacbichrift). 
'Arfh.  f.  cx|ier.  Piitli.  ».  Pharinakol.  Leipzig,  1873,  i,  163-180. 
'  Liifilcr:  Arb.  ii.  <i.  k,  GeHuncilioitsimte,  Berlin,  1885,  i.  46-^. 

•  Dfiilschc  mMi.  WouliPiiachr,,  Loipziji  u.  Berlin,  1882,  viii,  407. 
'Mitth.  a.  d.  k.  Gesundheitaimtc.  BtTlin,  1884,  ii,  4.11-199. 

•  Centraibl.  f.  Baktcriol.,  1.  Abt.,  Jena,  1398,  niii,  371-391. 
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and  is  a  well-recognized  modem  authority  on  infectious  diseases 
and  pubUc  hygiene. 

The  work  of  these  men  led  to  a  wonderful  output  of  epoch-mukiDg  dis- 
coveries in  bacteriology  and  parasitology,  which  constitute  one  of  the  chief 
glories  of  nineteenth  century  medicine.  These  are  the  establishment  of  the 
causal  rehitions  of  the  bacteria  of  leproHy  in  1871-4  by  Armauer  Hansen 
(1841-1912),  of  gonorrhea  in  1879  by  Albert  Neisser  (1856-1916),  ot  typhoid 
fever  by  Carl  Joseph  Eberth  (1880),  of  lobar  pneumonia  by  Pasteur  (1880- 
81),  George  Miller  Sternberg  (1880-81),  Albert  Fninkel  (1884),  and  Carl 
Friedlander  (1883),  of  glanders  by  Friedrich  LfifHer  (1882-86),  ot  erysipelaa 
by  Friedrich  Fehleisen  (1883),  of  awine  erysipelas  by  LSffler  (1882-86),  of 
diphtheria  by  Edwin  Klebs  (1883)  and  Friedrich  Loffler  (1883-84),  of  cholera, 
nostras  by  Dittmar  Finkler  and  J.  Prior  (18S4).  of  tetanus  by  Arthur  Nicolaier 
(18S4),  of  Bacillus  coli  infection  by  Theodor  Escherich  (1886),  of  Malta  fever 
by  Sir  David  Bruce  (1887),  of  cerebrospinal  meningitiM  by  Anton  Weichael- 
baum  (1887),  of  fibrinous  pneumonia  by  Nicolaua  Gamaleia  (1888),  of  chan- 
croid bv  AuRuste  Ducrey  (1889),  of  influenza  by  Richard  Pfeiffer  (1892), 
of  Bacillus  aerogenes  infection  by  William  Henry  Welch  and  George  H.  F. 
Nuttall  (1892),  of  bubonic  plague  by  Shibamiro  Kitaaato  and  A.  Yersin  (1894), 
of  dysentery  by  laagiyoi  Shiga  (1897),  of  bovine  peripneumonia  by  Edmond 
Nocard  and  Emile  Roux  (1898),  of  whooping-cough  by  Jules  ifordet  and 
Octave  Gengou  (1906'),  of  typhus  fever  by  Harry  Plot!  (1915).  The  micn>. 
organisms  of  the  surgical  and  puerperal  iDlections  were  discovered  and  inves- 
tigated by  Pasteur  (1878-9),  Koch  (1878),  Gaffky  (1881),  and  Welch  (1892). 
Tojtins  were  first  isolated  and  named  (typhotoxine  and  tetanine)  by  Ludwig 
Brieger  in  1888.  The  bactericidal  effect  of  blood-scrum  was  discovered  by 
Hans  Buchner  (1889),  bacteriolysis  by  Richard  Pfeiffer  (1894),  bacterial 
hemolysis  by  Jides  Bordet  (1898),  L.  Laadois,  in  1875,  made  the  important 
discovery  that  animal  serum  will  hemolyze  human  blood.  The  subsequent 
discoveries  of  Maragliano  (1892),  Landsteiner  (1901)^  and  Eisenberg  (1901), 
that  the  sera  of  diseased  and  even  of  normal,  donors,  will  hemolyze  alien  blood, 
have  revolutionized  the  whole  subject  of  transfusion.  Anaphylaxis  was  dis- 
covered by  Edward  Jenner  (1798)  and  Francois  Magendie  (1830),  and  invm- 
tigated  by  Simon  Flexner  (1894),  C.  Richet  and  Herioourt  (1898-1903), 
Theobald  Smith  (1903),  Rosenau  and  Anderson  (1906),  and  von  Pirquet 
(1907).  Bacterial  agglutination  was  discovered  by  Max  Gruber  and  Femand 
Widal  (1896).  Opsonins  were  investigated  by  Denys  and  Leclef  (1893)  and 
by  Wright  and  Etouglas  (1903).  Paraaitolo^  was  ^atly  advanced  by  such 
monumental  treatises  as  those  of  J^A.  Rudolphi  on  entozoa  (1808-10), 
O.  F.  H,  Ktichenmeister  on  cestoc^ftlSSS)  and  parasites  in  man  (1855), 
Carl  Theodor  von  Siebold  on  tcnis  ^^wydatida  (1854),  Casimir  Davaine  on 
entozoa  in  man  and  animal.s  (1860)fHliomaa  Spencer  Cobbold  on  entozoa 
(1864),  Rudolf  Leuckart  (1822-98)  on  human  parasites  (1867),  and  Raphael 
Blanchard  on  medical  zoolofn  (1886-90).  Of  parasites  producing  disease,  that 
of  favna  was  discovered  by  Sehonlein  (1839),  of  psorospermosis  by  Johannes 
Miiller  (1841),  of  tinea  favosa  (alopecia)  by  David  Griiby  (1841^4),  of  an- 
chylostomiasU  by  Angelo  Dubini  (1843),  of  recurrent  fever  by  Otto  Obermeier 
(1873),  of  malarial  fever  by  Alphonsc  Laveran  (1880),  of  parasitic  hemoptysis 
(paragonomiasis)  by  Erwin  Baelz  (1880),  of  Texas  fever  (piroplaamosis)  by 
Theobald  Smith  (ISSQ)).  The  parasite  of  aspei^losis  was  discovered  and 
described  by  Bennett  in  1842,  that  of  actinomycosis  in  man  by  von  Langen- 
beck  (1848)  and  James  Israel  (1878),  that  in  cattle  by  Otio  Bollinger  (1876), 
the  identity  of  both  being  established  by  Emil  Ponfick  (1844-1913)  in  1880, 
that  of  Nocardiosis  by  Edmond  Nocard  (1888-93),  that  ot  blastomycosis  by 
Thomas  Casper  Gilclvist  (1896),  and  that  of  sporotrichosis  by  Benjamin  R. 

I  For  biblioEraphical  references  b 
Surgeon  Genera's  Library,  1912,  2.  e 
>  Ibid.,  pp.  138,  139. 
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fava  and  Celli  showed  that  the orpaiBm of  theiNnkiotn 
quartan  forms  an  different;  B.  Onad  and  R.  raotU  stud 


I R.  AlBtU  studied  tbs  BM^tMii 
t  nedU  BtMn  for  then  ^H».nd 
imtetkni  of  bMB  Iqr  meuHMlki 


birda  (ISBl),  D.  L.  Rommovtirf  deviaed  a 

Ronald  Rosa,  in  India,  danonstrated  tJM  i 

moaquito  (1897-98).    W.  G.  HacCaDam  and  E.  L.  Opie 

ooDJugation  in  the  flai^Ilated  fonna  (1897-4S),  and  Gn 

showed  that  the  paraaitfle  develop  only  in  the  Ampbdos  moaquttoOMn-' 
IntracorpuBcular  conjumtion  in  the  panudbe  as  a  eaun  cf  tmima^  wi^  nlafm 
was  demonstrated  by  Qiarlea  F.  Craig  (1907),  alao  the  pnanfljiitj  of  iMlni 
carnors.  That  flies  can  tranamit  disMse  is  one  of  the  tnoat  Mwnniit  of  fofc 
intuitions,  implicit  in  the  flea-  and  fly-amukts  of  tbe  andent  GgyptiuH,  in  " 
cylinder-eeal  of  Nergal,  the  Meeopotamian  g9d  of  dinoann  and  dutana 
Pierpont  Morsan's  collection,  in  the  KUical  nferaMCB  to  the  "  ' 
visited  upon  the  Egyptians  and  the  iatromantic  pnnr  aaeriba 
the  Flj--god  2  KinfcB  I,  2-6)  and  in  Hiny'a  ironieal  nape  of  a 


ate  \jivu  war  (ihoihw),  a. 
iatx  bv  flies  (1868),  G.  E 
tpeared  and  diaaimeafed  liv 
uc  of  1850  (18^,  and  Uidr 


Raimbcrt  demonBtralcd  the  transmisBion  of  anthrax 
Nicholas,  R.  N.,  noticpd  that  fliex  and  cholera  appe 

gcther  on  board  ship  during  the  Levantine  epidemic ,, 

sAcncy  in  the  tranRmissioQ  of  cholera  was  demonstnted  by  G.  Tfixoni  and  1- 
Cattani  (1S86);  the  life-history  of  the  fiy  was  inveetigated  t^  A.  T.  Pacfcafd 
(1S74)  and  L.  O.  Howard  (1909);  BattisU  Grass!  showed  that  fltea  can  cany 
the  eixrs  of  intestinal  wormn  (1883),  Angelo  Cell!  showed  that  thev  mar  tcan>- 
berruloHiH  (1888),  and  that  the  Imcilli  erf  anthrax,  tubenndbaia,  and  tj- 


phoid  fever  retain  their  virulence  and  reproductive  power  after  paaangthioi^ 
"      Intestines  of  flies  (18$8>).     In  1892,*  Geor^  M.  Kober  etn|d>aBaed  ue 


>KJr  II.  A.  Blake:  J.  Ceylon  Branch,  Brit.  Med.  Ass.,  Colombo,  1005,  ii,B- 
'  Nott:  New  Orleans  M.  4  S.  J.,  1848,  iv,  663;  801. 

*  Gaz,  offic.  de  Cumana,  1854,  No.  57. 

'Finlay;   An.  r.  Acad,  de  cien.  med.     .     .     .    de  la  Habana,  1881-^ 
xviii,  147-169. 

'Kinp:  Pop.  Sc.  Month.,  N.  Y.,  1883.  xjdii,  644-668. 

•  Mansoo:  J.  Linnatan  Soc.,  Lood.,  1879,  xiv,  304-311. 

'  Laveran:  Compt.  rend.  Acad.  d.  sc,  Paris,  1880,  xciii,  627. 
■  A.  Celli:  Boll.  d.  Soc.  laneisiana  d.  oep.  di  Roma,  1888,  viii,  5-8. 
'  G.  M.  Kober:   Rep.  Health  Officer  D.  C,  Wad).,  1805,  258:  260;  306: 
270;  280;  281. 
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Surgeon  General's  Office  (April  25,  1898),  Geoive  M.  Stemben;  broueht  out 
the  same  point,  and  the  report  of  Walter  Reed,  V.  C.  Vaughao  and  E.  0. 
Shakespeare  on  the  typhoid  in  the  Spanish-American  War  (1898)  settled  the 
matter  by  inductive  proof.' 

About  1890,  Pasteur's  theory  of  attenuated  viruses  was  ex- 
tended to  the  science  of  toxins  and  antitoxins  by  Emil  von  Behiing 
(1854^1917),  a  Prussian  army  surgeon  who  became  professor  of 
hygiene  at  Halle  (1894)  and  Marburg  (1895).  In  his  studies  on 
chicken  cholera,  Pasteur  had  already  noticed  the  pathogenic  effects 
of  a  clear  filtrate  on  the  specific  organism,  and,  in  1888,  his  pupils, 
Roux  and  Yersin,  got  the  same  results  from  diphtheria  filtrates.* 
Hans  Bucbner,  in  1889,  had  established  the  bactericidal  effect  of 
blood-serum.*  While  working  in  Koch's  Institute  with  Kitasato, 
Behring  demonstrated  that  the  serum  of  animals  immunized 
against  attenuated  diph- 
theria toxins  can  be  used  | 
as  a  preventive  or  thera- 
peutic inoculation  against  I 
diphtheria  in  other  ani 
mals,  through  a  specific 
neutralization  of  the  toxin  | 
of  the  disease  (1890-93*). 
After  trying  out  the  rem-  I 
edy  in  man,  Behring  be- 
gan to  produce  it  upon  a 
grand  scale  (1894),  and 
it  soon  became  recognized 
as  the  specific  treatment 
for  diphtheria.  The  suc- 
cess of  diphtheria  anti- 
toxin led  to  many  at- 
tempts to  treat  other  specific  infections  by  immune  sera,  but, 
except  in  the  case  of  tetanus  and  serpent-poisoning,  these  have 
not  been  uniformly  successful.  Meanwhile  the  subject  of  im- 
munity was  developed  on  the  solidist  or  cellular  side  by  Elie 
Metchnikoff  (1845-1916),  the  eminent  Russian  biologist,  who, 
in  his  studies  of  Daphnia  (1884),  showed  how  ameboid  cells 
in  the  connective  tissues  and  the  blood  engulf  solid  particles  and 
bacteria,  destroying  bacteria  by  absorbing  them  (phagocytosis). 


c  Metchnikoff  (1845-1916). 


>  Ann.  de  I'lnst.  Pasteur,  Paris,  188,  ii,  629;  1889,  iii,  273. 
'  Buchner:  Centralbl.  f.  Bokteriol.,  Jena,  1889,  v,  817;  vi,  1. 
'Behring:    Deutsche  med.  Wochengchr.,  Leipz.  and  Berl., 
1113;  1146;  1803,  xix,  389;  415. 


sdbvGoOgIc 


630  HISTORT  OF  HEDICIXE 

He  called  these  ceDs  "pbagoc}-tes,"  showed  their  function  as  acaven- 
({ers,  developed  the  doctrine  of  inflammation  as  the  effect  of  the 
determination  of  swarms  of  phagoc>tes  to  the  ate  of  injury  bi- 
chemiotaxis  and  upheld  the  solidist  theor>'  of  immunity  or  phago- 
O'tosis.  This  theof}',  in  the  bands  of  Sir  Almroth  Wri^t  and 
others,  led  to  vaccinotherapy.  Metchnikoff  also  demonstrated 
that  Pfeiffer's  phenomenon  (bact^olj'sis)  can  take  place  in  vitro 
(1895');  with  Roux,  he  showed  that  the  higher  apes  can  be  m- 
oculated  with  ^philis  (1903-1*),  and  his  theories  of  the  effect 
of  lactic  acid  on  bacteria  in  counteracting  the  intestinal  pcnsoos 
and  prolonging  life  (1906)  have  attracted  much  attention.  His 
best  works  are  those  on  the  comparative  pathok^y  of  inflammatioa 
(1892),  on  immunity  in  infectious  diseases  (1901)  and  on  "the 
Nature  of  Man"  (1903),  which  gives  his  views  on  intestinal  auW- 
intoxicatioD.     He  received  the  Nobel  price  in  1908. 

Sir  Almroth  Edward  Wri^t  (1861-  ),  of  Dublin,  Ireland, 
professor  of  pathol<^y  in  the  Army  Medical  School  at  Nedey 
(1892-1902),  was  the  first  to  point  out  the  r6le  of  calcium  salts  in 
the  coagulation  of  the  blood  (1891)  and  devised  a  coagulometerfor 
estimating  coagulation-time.  He  made  typhoid  vaccination  practi- 
cable (1896-7),  having  inoculated  over  3000  soldiers  in  India 
(1898-1900),  and  the  entire  British  forces  in  the  South  African 
War.  Through  this  work,  he  originated  general  vaccinotherapy 
(1902-7),  with  the  superadded  feature  of  measuring  the  protective 
substances  in  the  blood  by  means  of  the  opsonic  index  (1903). 
He  is  the  author  of  treatises  on  anti-typhoid  inoculation  (19IM) 
and  immunization  (1909),  and  during  the  European  War  has 
investigated  wound  infection. 

Famand  Widal  (1862-  ),  a  native  of  Algiers  and  professor 
in  the  Paris  Faculty,  collaborated  with  Chantemesse  in  his  early 
work  on  preventive  vaccinations  against  typhoid  fever  (1888), 
made  hia  mark  by  his  discovery  of  bacterial  agglutination  and  its 
application  in  the  diagnosis  of  typhoid  (1896),  and  described  non- 
congenital  hemolytic  jaundice  (1907). 

Bacteriology  and  pathology  have  been  specially  advanced  m 
America  by  William  Henry  Welch  (1850-        ),  of  Norfolk,  Coo- 

'  Ann.  do  I'liLst.  Pasteur,  Paria,  1895,  ix,  433-161,  1  pi. 

'  Ibui.,  1903,  xvii,  809;  1904,  xviii.  1,  The  experimental  inociilability  rf 
syphilis  wart  demonstratwi,  contrary  to  the  views  of  Ricord,  by  Julius  Bettio- 
ger  (1802-87)  in  anonymous  protocols  presented  to  the  Society  of  PhvsiciaiB 
of  the  Palatinate  in  September,  1855  (Aerztl.  Int.-Bl,,  MUnchen,  1856,  iii, 
420-428).  Bettinj^er  carefully  kept  the  authorship  of  these  human  inocub- 
tiims  a  Hocret  all  his  life.  His  BndinKs  were  subsequently  unearthed  by  Erich 
Hoflmonn  (Deutsche  med.  Wochensehr.,  1906,  XMdi,  497)  and  the  identity  ri 
the  "anonymus  Palatinus"  also  established  (Dermat.  Ztachr.,  Berl.,  191Z, 
xix,  1(M3:  191.3.  xx,  220). 
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necticut,  a  pupil  of  Cohnheim'a,  who  became  professor  of  pathology 
at  the  Bellevue  Hospital  Medical  College  (1879-84)  and  at  the 
Johns  Hopkins  University  (1884),  where  he  has  turned  out  a  long 
line  of  worthy  pupils.  Welch  investigated  acute  edema  of  the  lui^ 
in  Cohnheim's  laboratory  (1877),  discovered  the  Staphylococcus 
epidennidis  albus  and  its  relation  to  wound  infection  (1892'),  also 
the  Bacillus  aerogeues  capsulatus  (1892^),  grouping  the  diseases 
caused  by  it  (1900^).  He  also  made  important  studies  of  embohsm 
and  thrombosis,  and,  with  Flexncr,  demonstrated  the  pathological 
changes  produced  by  experimental  injection  of  the  toxins  of  diph- 
theria (1891-92*),  simultaneously  with  von  Behring. 

Simon  Flexoer  (1863-  ),  of  Louisville,  Kentucky,  Now 
director  of  the  Rockefeller  Institute  for  Medical  Research  (1903), 
has  distinguished  himself  by  his  work  on  terminal  infections,  his 
experimental  work  on  venoms  (1901),  and  the  etiology  and  therapy 
of  cerebrospinal  meningitis  (1909)  and  infantile  poliomyelitis 
(1910-13). 

Victor  Clarence  Vaug^iau  (1851-  ),  of  Mount  Airy,  Mis- 
souri, professor  of  hygiene  and  director  of  the  Hygienic  Laboratory 
at  the  University  of  Michigan  (1887-1909),  was  the  earliest  after 
Panum  (1856)  and  Selmi  (1878)  to  investigate  the  poisonous  alka- 
loids and  proteins,  in  particular  tyrotoxicon  (1885),  ptomaines 
and  leucomaines  (with  F.  G,  Novy,  1888),  the  bacterial  proteids  ot 
cellular  toxins  (1891-1913),  and  the  protein  split  products  (1913). 
In  1896,  he  found  the  poison-producing  bacillus  in  ice-cream  aad 
cheese. 

Hia  graeral  theory  is  that  bacteria  are  not  plants,  but  particulate,  specific 
proteinB  (nucleo-proteinB),  that  all  true  proteins  contain  a  poisonous  molecular 
nucleus,  that  the  pathof^enicity  of  bacteria  depend  upon  their  reproductive 
power  or  mass-action  within  the  body,  that  specific  iniectious  disMSce  result 
from  parental  protein  digestion,  that  protein  sensitization  and  bacterial  im- 
munity are  identical,  that  vaccines  arc  protein  sensitizers,  but  toxin  immunity 
and  bacterial  immunity  are  radically  different,  since  the  protein  poison  is  not 
specific  but  common  t«  all  proteins,  and  these  elaborate  no  antibodies,  but, 
through  their  secondary  groups,  develop  specific  proteolytic  ferments  capable 
of  digesting  the  protein  which  created  them. 

Vaughan's  colleague,  Frederick  George  Novy  (1864—  ),  of 
Chicago,  professor  of  bacteriology  at  Ann  Arbor  (1902),  collabor- 
ated with  him  in  his  book  on  ptomaines  and  leucomaines  (1888), 
has  made  culture  investigations  of  the  trypanosoraes,  and  (with 
Knapp)  discovered  the  special  spirochffite  of  the  American  variety 
of  relapeii^  fever  (1906). 

'  Welch:  Tr.  Cons-  Am.  Phys.  A  Sutr.,  New  Haven,  1892,  ii,  1-28. 

<  Johns  Hopkins  Hoep.  Bull.,  Bait.,  1892,  iii,  81-91,  with  G.  H.  P.  NuttaU. 

•  Ibid.,  1900,  )d,  185-204. 

•  Ibid.,  1891,  ii,  107;  1892,  m,  17. 
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Ludvig  Hektoen  (1S63-  ),  of  Weetby,  Wisconsin,  profeaiC3i 
of  pathology  in  Rush  Medical  CoU^e,  Chicago  (1895),  and  diracWiW 
of  the  John  McCormick  Institute  for  Infectious  Diseases  (1902),  :^ 
one  of  the  most  eminent  pathologiBts  and  bacteriologists  in  olj^u 
country.  He  has  done  much  valuable  work  in  experimental  med_:K- 
cine,  notably  on  vascular  changes  in  tuberculous  meningitis  (18961^, 
blastomycosis  and  sporotrichosis  (1899-1907),  experimental  baciZ^t 
lary  cirrhosis  of  the  liver  (1901),  blood-cultures  during  life  (1903^^, 
experimental  measles  (1905-19),  phagocytosis  (1905-8)  and  anti^E- 
bodies  (1909-18).  He  first  pointed  out  the  posMble  danger  fmr  •m\ 
iso-a^Iutination  in  transfusion  of  blood  ( 1 907) .  He  was  the  teach^^r 
of  many  of  the  promi^ng  younger  people,  notably  Ricketts,  H.  C^S. 
Wells,  Rosenow,  Irons,  and  Alice  Hamilton. 

George  H.  F.  Nuttall  (1862-  ),  of  San  Francisco,  professcr^ 
of  biology  at  the  Univemty  of  Cambridge  (1906),  editor  an  -d 
founder  of  the  Journal  of  Hygiene  (1901)  and  of  ParasMog^"^ 
(1908),  first  summarized  the  rdle  of  insects,  arachnids,  and  myi 
pods  as  transmitters  of  bacterial  and  parasitic  diseases  (1899~ 
and  his  monograph  on  Blood  Immunity  and  Blood  RekUio7i^i_^  P 
(1904)  establishes  the  identification  of  different  kinds  of  blood  b^^-y 
the  precipitin  test. 

Hans  Zinsser  (1878-  ),  of  New  York,  professor  of  bactei^Sri- 
ology  in  Leland  Stanford  (1910-13)  and  Columbia  Universitie^^Sfl 
(1913),  who  made  a  brilliant  record  in  medico-military  admimstra.^^S' 
tion  on  the  Western  Front,  is  the  author  of  sterling  text-bookt-::^^ 
on  bacteriolc^y  (1911)  and  infection  (1914)  and  of  experimenta.^^» 
researches  on  the  Treponema  pallidum. 

Theobald  Smith  (1859-        ),  of  Albany,  New  York,  profcsso::  «=3 
of  comparative  pathology  in  Harvard  University  (1896),  has  beear^ 
one  of  the  pioneers  in  the  theory  of  infectious  diseases.     In  1886^^** 
working  with  D.  E.  Salmon,  he  demonstrated  that  immunity  irornM^^* 
hog  cholera  can  be  secured  by  injection  of  the  filtered  products  oc  ^^^^ 
the  specific  organisms.     This  was  the  first  experiment  in  immuniza— -^^ 
tion,  and  was  soon  followed  by  the  work  of  Behring,  Roux,  an<Eir^  ■' 
others.     Smith's  demonstration  of  the  parasite  of  Texas  fevew^^^^ 
(Pyrosoma  bigeminum)   (1889'),  and  his  work  (with  F.  L.   Kil —  -^' 
borne)  in  tracing  its  transmission  by  the  cattle  tick  (Boophilu^^^-^ 
bovis),  was  a  great  advance  in  the  science  of  protozoan  diseas^^^ 
(1893).     He  also  demonstrated  anaphylaxis  from  the  bacteriaC    ^ 
products  of  diphtheria  prior  to  1903,  a  discovery  which  Ehrlicfa^^ 
called  the  "Theobald  Smith  phenomenon."     He  made  the  firsl^C^ 
clear  differentiation  between  the  bovine  and  human  types  of  tu— — 
bercle  bacilh  (1898'),  his  work  having  been  substantiated  by  Koch  -^ 
'Smith:  Med.  News,  Phila.,  1889,  Iv,  689-693. 
»J.  Exper.  Med..  N.  Y.,  1898,  iii,  451-511, 
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Spengler,  and  others,  and  has  made  many  other  discoveries  in 
bacteriology,  notably  the  first  observation  of  pleomorphism  in 
Dacteria. 

\Vhile  Pasteur  was  investigating  fermentation  and  putrefaction, 
the  foundations  of  the  moat  important  application  of  this  work  were 
being  laid  by  Joseph  Lister,  a  young  English  surgeon  who  was 
destined  to  make  his  art  a  science  in  the  same  sense  in  which  the 
mathematician  Cayley  defined  bookkeeping  as  a  perfect  science. 
Lord  Lister  (1827-1912),  the  last  and  greatest  of  the  interesting 
hne  of  Enghsh  Quaker  physicians,  was  bora  at  Upton,  Essex 

(April    5th).     His   father,  

Joseph  Jackson  Lister,  a 
London  wine  merchant, 
who  devoted  his  leisure 
hours  to  the  study  of  op- 
tics, was,  in  a  sense,  the 
founder  of  modern  micros- 
copy through  his  epoch- 
making  improvements  in 
the  achromatic  lenses  of 
the  instrument  (1830),  and 
his  special  bent  was  not 
without  its  influence  upon 
his  son.  After  graduating 
in  medicine  from  the  Uni- 
versity of  London  in  1852, 
Joseph  Lister  produced  a 
number  of  papers  on  the 
histology  of  muscle,  illus- 
trated by  drawings  which 
are  rare  and  delicate  exam- 
ples of  the  talent  which 
so  many  great  physicians 
have  displayed  in  illustrating  their  own  works.  Two  of  Lister's 
teachers,  William  Sharpey  and  Thomas  Graham,  were  Scots,  and 
it  was  upon  their  advice  that  he  went  up  to  Edinburgh  to  follow 
surgery  under  Syme,  who  made  him  his  house  surgeon  in  1854, 
and  whose  eldest  daughter  afterward  became  Lister's  wife.  In 
1860,  Lister  became  professor  of  surgery  in  the  University  of 
Gla^^ow,  and  it  was  during  the  latter  years  of  his  residence  there 
that  his  greatest  contribution  to  the  science  was  made.  Mean- 
while, he  had  verified  Kolliker's  observation  that  the  contractile 
tissues  of  the  iris  consist  of  smooth  muscle  (1852');  he  had  over- 


Lord  Lister  (1827-1912). 


■  Lister:  Quart.  Jour.  Micr.  Sc.,  Loud.,  l! 
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thrown  the  current  theory  that  coagulation  of  the  blood  is  due  to 
liberation  of  ammonia,  showing  that,  in  the  blood-vessels,  it  de- 
pends upon  their  injury  (1859-63') ;  and  he  had  made  his  mark  in 
aurgery  by  his  classical  paper  on  excision  of  the  wrist  for  caries 
(1805^).  Early  in  his  hospital  experience,  lister  had  been  deep^ 
impressed  with  the  high  mortality  from  such  sui^cal  pests  as 
septicemia,  pyemia,  erysipelas,  tetanus,  and  hospital  gangrene.  In 
his  own  statistics  of  amputation  (1864-66),  he  found  45  per  cent, 
of  fatal  cases,  although  he  had  constantly  employed  Sj-me's 
methotls  of  keeping  the  wound  clean  by  silver  wire  sutures,  drain- 
age, frequent  change  of  dressings,  and  scrupulous  cleanline^ 
These  were  the  days  of  "laudable  pus,"  yet  Lister  had  already  begun 
to  think  of  the  old  Hippocratic  heaUng  by  first  intention  as  the 
surgeon's  ideal.  Noticing  that  the  latter,  when  attainable,  was 
always  dissociated  from  putrefaction,  his  attention  was  accidentally 
drawn  to  Pasteur's  work,  and,  immediately  grasping  its  tendency, 
he  i*et  out  definitely  to  prevent  the  development  of  microorganisms 
in  wounds.  Perceiving  that  Pasteur's  heat  sterilizations  would 
avail  nothing  here,  he  turned  to  chemical  antiseptics,  and,  af^ 
tr>'ing  out  chloride  of  zinc  and  the  sulphites,  he  hit,  by  lucky  chance, 
upon  carbolic  acid,  which  had  been  employed,  a  short  while  before, 
ill  the  disinfection  of  sewage  at  Carlisle.*  On  August  12,  1865,  he 
employed  it  in  a  case  of  compound  fracture  with  complete  success, 
and,  in  1867,  published  the  results  of  two  years'  work  in  two 
pajKTs,*  the  second  of  which  bears  the  significant  title,  On  the 
Antiseptic  Principle  in  the  Practice  of  Surgery.  The  criticisms 
which  were  heajwd  upon  his  paper  turned  upon  such  non-essentials 
a-s  the  question  of  priority  in  the  use  of  carbolic  acid,  or  the  charatv 
ter  of  Lister's  dressings,  which,  complex  at  the  start,  were  only  ac- 
cidental features  of  the  great  surgical  principle  with  which  they 
were  confused.  Undisturlied  by  these  attacks,  Lister  proceeded  to 
develop  his  thesis  in  the  broa<lcst  and  most  scientific  manner  by 
original  invtwtigafion  of  lactic-acid  fermentation,  of  the  relation  of 
bacteria  to  infljuiiniation,  and  of  the  antiseptic  healing  of  wounds. 
All  his  life,  he  labored  constantly  to  improve  his  dressings,  from  the 
earlier  devices  of  putty,  block  tin,  layers  of  oiled  silk  or  gauze,  and 
tile  carbolic  ucid  spray,  to  his  later  experiments  with  the  double 
cyanides  of  mcrcurj-  and  zinc  and  his  great  innovation  of  catgut 

'Kilinb.  Mcfl.  Jour.,  lS59-<in,  v.  536-540;  and  Croonian  lectiire,  Proc. 
Ro)[.  Soi-.,  Limd.,  \m2-:i.  xii,  5TO-6n. 

» I^mci't:  LoikI.,  IStWi,  i,  30S;  33.-,;  302. 

•  lliis  siihstaiicc  liad  nlri'iiiiy  l)oon  recommended  bv  Francois-Julea  Lp- 
ituiinv  ii  FrcTK'li  clH'inipil ,  in  1800.  but  Lister  had  heard  of  neither  Lemaire  nor 
iSi'iiimc^lwciM. 

'  Lancet,  Umii.,  1SI17,  ii,  9.i;  :i.i3,  0B8. 
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ligatures  in  the  surgery  of  the  vascular  system  (1880').  He  boldly 
applied  the  antiseptic  principle  to  such  conditions  as  abscesses  in 
the  spine  and  the  joints,  excision  of  the  knee-joint  (1878),  opera- 
tions on  the  breast  (1881),  fracture  of  the  patella  (1883),  and  all 
manner  of  operations  on  the  locomotor  system,  doing  as  much  to 
extend  the  domain  of  surgery  aa  any  man  of  his  time.  Modern 
surgery,  it  is  true,  hafl  become  almost  entirely  aseptic,  in  the  sense 
of  discarding  strong  antiseptics  in  the  dressing  of  wounds,  but  in 
both  the  Listerian  ideal  of  avoiding  sepsis  remains  the  same.  In 
1869,  Lister  succeeded  Syme  at  Edinburgh,  and,  in  1877,  accepted 
the  chair  of  surgery  at  Kings  College,  London,  retiring  from  prac- 
tice in  1896,  before  which  time  his  fame  had  become  international. 
He  was  president  of  the  Royal  Society  during  1895-1900,  received 
his  baronetcy  in  1883,  and  was  the  first  medical  man  to  be  raised 
to  the  peerage  (1897).  In  France,  his  ideaswere  defended  by  J.-M. 
Lucas-Cham pionnii^re  (1843-1913),  who  pointed  out  that  asepsis, 
the  Listerian  ideal,  must  always  be  preceded  by  antisepsis,  and 
even  heat  sterilization  is,  in  the  truest  sense,  antiseptic.  This  was 
the  weak  point  of  Lawson  Tait's  argument  against  Listerism,  for  the 
Birmingham  gj'necolt^st,  who  denied  that  bacteria  are  pathogenic, 
could  not  admit  that  his  own  marvelous  success  in  ovariotomy  was 
due  to  those  housewifely  antiseptics,  soap  and  hot  water .^  Koeberl^ 
washed  and  scrubbed  his  own  instruments  personally,  afterward 
heating  them  in  an  alcohol  flame.  Von  Bergmann  gradually 
merged  the  corrosive  sublimate  method  into  steam  sterilization 
(1886)  and  general  asepsis  (1891).  The  military  applications  of 
antisepsis,  which  Lister  suggested  in  1870,^  were  not  taken  up  until 
late  in  the  Franco-Prussian  War,  but  his  methods  were  soon 
grasped  by  von  Volkmann,  Thiersch,  Mikulicz,  and  others,  and  his 
tour  through  Germany,  in  1875,  was  in  the  nature  of  a  triumphal 
progress.  Upon  hearing  of  Semmelweis,  in  1883,  Lister  generously 
declared  him  to  be  his  forerunner;  and,  in  the  obstetrician's  hands, 
Listerism  is  now  the  main  safeguard  of  the  woman  in  childbed. 
To  Listerism  are  due  all  modern  developments  of  the  surgery  of 
the  hollow  cavities  of  the  body,  including  the  cranium,  chest,  ab- 
domen, the  joints,  and  the  male  and  female  pelvic  viscera.  At 
Pasteur's  jubilee,  in  1892,  Lister  paid  a  feeling  tribute  to  the  man 
whose  work  he  had  been  first  to  appreciate.  As  an  operator,  List«r 
was  not  brilliant,  but  deliberate  and  careful,  aiming,  like  Kocher 
today,  to  make  the  recovery  of  his  patient  a  mathematical  cer- 

■  Tr.  Clin.  Soc.,  Lond.,  1880-81,  xiv,  pp.  xliii-lxiii. 

'  The  cavillingB  of  von  Bruna  ("Fort  mil  dem  Spray!"),  Tail,  and  Bantock 
have,  in  the  end,  proved  to  be  of  little  moment,  so  f ar  aa  the  generic  ides  of 
surgical  cleanliness  is  concerned. 

'  Brit.  Med.  Jour,  Loud.,  1870,  ii,  243.  y^f)^  MEDICAL  LIBRARY 
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tainty.  His  Quaker  sobriety,  his  severe  and  austere  ideals,  woe 
not  the  traits  that  make  for  rapid  and  showy  success.  His  progren 
was  slow;  he  left  no  school;  but,  before  he  died,  the  entire  guild 
of  surgeons  "lived  in  his  mild  and  magnificent  eye."  When  his 
body  was  laid  at  rest  in  Westminister,  England  had  buried  her 
greatest  surgeon. 

The  character  of  Lister  was  one  of  rare  nobility.  As  the  Qiuka 
is  the  Puritan  transposed  into  a  softer  and  more  grateful  key,  so 
his  nature  had  those  elements  of  sweetness  which  proverbially  can 
come  only  out  of  strei^, 
and  no  praise  of  him  is 
more  touching  than  that 
of  one  of  the  Scottish  ckr- 
gymen  after  his  death: 

"Of  Joseph  Lister's  winame 
personality,  thoee  speak  nwit 
warmly  who  knew  bim  best.  It 
was  his  Kentlenees,  above  nil, 
that  made  him  great«r.  He 
very  presence  was  a  qwtml 
force.  Clear-eyed  and  pun  of 
soul,  he  cherished  from  earfint 
days  that  love  of  truth  which 
guided  him  to  the  end.  His 
noble  paation  for  humanitv  n- 
tineuished  all  thoughts  at  i«lf 
and  personal  fame,  impelbng 
him  along  that  path  which  be 
ste«dfa.itly  pursued  till  he  foumi 
the  secret  of  hLs  soarch,  and  be- 
stowed on  the  world  probBbly 
the  greatest  boon  which  !*i- 
encp  naa  been  able  to  win  for 
the  phyi<ical  life  of  mankind. 
Yet  greater  than  his  greaJM 
Theodor  Billroth  (1829-94).  achievement  was  the  man  him- 

self, and  the  final  secret  of  his 
greatness  was  that  serene  sim- 
plicity which  was  his  most  distinj^uished  characteri.ttic.  .  .  .  His  was  the 
grave  and  thoughtful  courtesy  which  bespoke  the  Christian  gentleman  and  the 
earnest  lover  of  his  kind.  HencB  we  are  not  aurprised  to  learn  how  he  slirrfd 
enthusiasm  and  moved  men  to  reverence,  how  he  gained  such  love  and  affection 
as  rari'ly  fall  to  a  scientific  teacher.  Behind  his  acknowledged  mastery  of  his 
science,  hLs  grave  and  noble  face,  marked  by  soft  lines  of  tranquil  thought, 
revealed  a  soul  of  sii^ular  beauty  and  sweetness,  of  high  integrity  and  stain- 
less honour.  That  such  a  man,  dowered  with  God's  gift  of  genius,  should  ri« 
to  lofty  heights  and  achieve  great  things  was  inevitable." — (Rev.  WaBacc  Wil- 
liamson: Memorial  Discourse,  Edinburgh,  February,  1912.) 

Of  the  surgeons  of  Lister's  time,  who  developed  his  ideas  in  new 
fields,  perhaps  the  first  plac'e  belongs  to  Theodor  Billrofll  ( 1829-94), 
the  pioneer  of  visceral  surgery.  Born  on  the  island  of  RQgen,ft 
Berlin  graduate  of  1852,  Billroth  became  an  assistant  in  Langea- 
beck's  clinic,  and  subsequently  professor  of  surgery  at  ZOrich 
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(1860-67)  and  Vienna  (1867-94).  Billroth  was  early  interested  in 
wound  infections,  and,  in  his  "coccobacteria  septica,"  he  had  un- 
doubtedly grasped  the  causal  idea,  but  regarded  one  generic  group 
of  bacteria  ae  the  cause  of  a  whole  family  of  affections.  He  wrote 
an  admirable  volume  of  lectures  on  surgical  pathology  and  thera- 
peutics (1863'),  which  was  translated  into  almost  every  modern 
language,  but  he  is  especially  remembered  as  the  sui^eon  of  the 
alimentary  tract.  In  1872,  he  made  the  Brst  resection  of  the 
esophagus,*  and,  in  1881,  the  first  resection  of  the  pylorus  for  cancer, 
which  was  successful,'  He  also  made  the  first  complete  excision  of 
the  larynx  (1873*),  is  said  to  have  been  the  first  to  perform  the 
"interilio-abdominal  amputation"  (1891^),  and  did  a  large  number 
of  intestinal  resections  and  enterorrhaphies  (1878-83*).  All  these 
operations  upon  the  gastro-intestinal  tract  did  much  to  elucidate 
the  pathology  of  those  regions,  as  being,  in  Naunyn's  phrase,  "au- 
topsies in  vivo."  Billroth  was  a  man  of  charming,  genial  person- 
ality, with  a  strong  artistic  bent,  delicately  revealed  in  the  few 
specimens  of  verse  and  music  which  he  left,  and  in  his  delightful 
Briefe,  in  some  sort,  a  memorial  of  hie  life-long  friendship  with 
the  great  North  German  composer,  Johannes  Brahms. 

Billroth's  most  prominent  pufHls  were  Mikuhcz,  Czemy, 
Wolfler,  and  Gersuny,  all  Slavs,  and  von  Eiselsbei^,  an  Austrian. 

Johann  von  Mikulicz-RAdecki  (1850-1905),  of  Czemowitz, 
Poland,  who  was  Billroth's  assistant  up  to  1881,  and  professor  of 
surgery  at  Konigaberg  (1887)  and  Breslau  (1890),  did  much  to 
improve  antiseptic  methods,  introduced  the  present  modes  of 
exploring  the  esophagus  and  the  stomach  (1881'),  first  treated 
cancer  of  the  esophagus  by  resection  and  plastic  transplantation 
(1886^),  introduced  lateral  pharyngotomy  in  excising  mahgnant 
tumors  of  the  tonsillar  r^on  (1886*),  described  symmetrical  in- 
flammation of  the  lacrimal  and  salivary  glands,  Mikulicz's  disease 
(1892'"),  greatly  extended  the  operative  surgery  of  the  stomach  and 
the  joints,  and  collaborated  in  an  atlas  (1892)  and  a  treatise  (1898) 

'  Billroth:  Die  o^emeinc  chirurgitiche  Pathologie  uod  Therapic,  Berlin, 
1863. 

*Arch.  t.  klin.  Chir..  Berl.,  1872,  xiii,  65-69,  I  pi. 

>Wjen.  med.  Wochenschr.,  1881,  xxxi,  162-165. 

'  Arch.  t.  klin.  Chir.,  Beri.,  1874,  xvli,  343-356,  1  pi. 

■  Billroth  did  not  report  upon  an  unsuccessful  operation,  B&id  to  have  been 
perfonnedabout  1891,  so  that,  by  the  law  cf  priority,  credit  is  Riven  to  Mathieu 
JalMulay,  who  published  the  first  paper  in  Lyon  mid.,  1894,  Ixxv,  507-510. 

'  Zeitschr.  t.  Heilk.,  Prague,  1884,  v,  83-108. 

'  MikuUcz:  Wien.  med.  Presse,  1881,  xxii,  1405  el  seq. 

*  Prag.  med,  Wochenschr.,  1886,  ix,  93. 

*  Prxegl.  lek.,  Krakow,  1886,  xxv,  173. 

"  Billroth  Festsohrift  (Beitrfige  zur  Chirurgie),  Stuttg.,  1892, 610-630, 1  pi. 
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in  diseases  of  the  mouth.  He  was  one  of  the  first  to  wear  glova 
on  operative  work,  but  the  cotton  gloves  he  used  were  sooasupn- 
seded  by  those  of  rubber,  introduced  by  HaJsted  in  Baltimore 
(1890),  and,  shortly  afterward,  by  W.  Zoege-Manteuffel. 

Vincenz  Czemy  (1842-1916),  of  Trautenau,  Bohemia,  profesaw 
of  surgery  at  Freiburg  (1871)  and  Heidelberg  (1887),  introduc«d 
the  enucleation  of  subperitoneal  uterine  fibroids  by  the  vaginal 
route  (188r),  and  extended  Billroth's  work  on  the  excision  of  the 
larynx,  the  esophagus,  the  kidneys,  and  general  visceral  surgery. 
His  later  days  were  devoted  to  cancer  research,  culminating  in  the 
opening  of  the  Heidelberg  Samariterhaus  (1906)  under  his  dbection. 

Anton  Wdlfler  (1850-1917),  of  Kopezen,  Bohemia,  professor 
of  surgery  at  Graz  (1886)  and  Prague  (1895),  introduced  gastro- 
enterostomy (1881*),  and  devoted  special  attention  to  the  surgical 
treatment  of  goiter  (1887-91). 

Robert  Gersuny  (1844-  ),  of  Teplitz,  Bohenaia,  who  au^ 
ceeded  Billroth  as  director  of  the  Rudolfinerhaus  (1894).  is  now 
best  remembered  for  the  introduction  of  prothetic  paraffin  injec- 
tions (1900). 

Karl  Thiersch  (1822-95),  of  Munich,  one  of  Stromeyer's  pupils, 
who  became  professor  of  surgery  at  Erlangen  (1854)  and  Leipiig 
(1887),  was  a  great  pioneer  of  Listerism,  and  through  his  studies 
of  epithelial  cancer  (1865'),  phosphoric  necrosis  of  the  jawa  (1867*), 
the  healing  of  wounds  (1867'),  and  his  improvement  in  skin-graft- 
ing (1874'),  was  a  prominent  contributor  to  surgical  patholt^'. 

Richard  von  Volkmann  (1830-89),  of  Leipzig,  son  of  the  well- 
known  Halle  physiologist,  and  professor  of  surgery  in  the  lattw 
city  (1867-89),  also  did  much  to  introduce  antisepsis  during  the 
Franco-Prussian  War,  was  the  first  to  excise  the  rectum  for  cancer 
(1878'),  described  the  so-called  ischemic  contractures  or  paral>'ses 
(1881*),  and  cancer  in  paraffin-workers,  and  founded  the  well-known 
Sammlung  klinischer  Vorirdge  (1870),  which  contains  some  of  the 
most  valuable  monographs  of  recent  times.  He  was  a  man  of 
aristocratic  appearance,  a  poet  ("Richard  Leander"),  and  his 
"Dreams  by  French  Firesides"*  is  a  charming  book. 

'  Czern.v:  Wien,  mcl,  Wochenttchr.,  1881.  xx)d,  501;  525. 
»  Waftpr:  Ontrolbl.  f.  Chir.,  Uipz.,  1881,  viii,  705-708. 
>  Thiersch:  Dcr  Epithelialkr<^lM,  Leipzig,  1865. 
*  Thiersch:  De  maxilknim  nccrosi  phosphorica,  Leipzig,  1867. 
'  Handb.  d.  allR.  u.  spei.  Chir,  (Pitha-BJIIroth),  1867,  i,  2.  AbOi.,  No.  3. 
•Verhandl,  d.  deutsch.  Gesellsch.  f.  Chir.,  Berl.,  1874,  iii,  69-75. 
'Volkmann:  Samml.  klin.  Vortr.,  Leipz.,  1878,  No.  131  (Chir.  No.  42), 
1113-1128. 

"Ccnlralbl,  f.  Chir,  Leipi.,  1881,  vUi.  801-803. 

'  Triiuinereien  an  fmnEdBischen  KamineD,  Leipsig,  1871. 
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Friedrich  von  Esmarch  {1823-1908),  of  Tonning,  Schleswig- 
Holstein,  a  pupil  of  Stromeyer  and  Langenbeck,  who  became  pro- 
fessor of  Kiel  (1857-99),  was  a  great  military  surgeon,  having 
served  through  the  campaigns  of  1848-50,  1864-66,  and  1870-71. 
He  is  most  memorable  for  his  introduction  of  the  first-aid  bandage 
on  the  battle-field  (1869-70'),  and  for  standardizing  surgical  hemo- 
stasis  by  the  "Esmarch  bandage"  (1873°).  He  did  much  to  im- 
prove the  status  of  miUtary  surgery  through  his  contributions  on 
resection  after  gunshot  wounds  (1851),  the  proper  locale  for  field 
hospitals  and  bandaging  stations  (1861),  surgical  technics  (1871^, 
first  aid  to  the  wounded  (1875),  and  on  first  aid  in  accidents  (1882). 


Friedrich  von  Esmarch  {1823-1908).     (CoUection  of  A.  C.  Klebs.) 


He  was  the  pioneer  and  founder  of  the  so-called  Samariterwesen, 
for  military  nursing,  in  Germany,  and,  through  his  marriage  with 
a  royal  princess,  became  the  uncle  of  the  present  emperor. 

Ernst  voa  Bergmann  (1836-1907),  of  Riga,  Russia,  graduated 
at  Dorpat  in  1860,  served  in  the  Prussian  army  in  the  wars  of  1866 
and  1870-71,  and  on  the  Russian  side  in  the  war  of  1877-78,  after 
which  he  became  a  prominent  figure  in  German  medicine.  He  was 
called  to  the  chair  at  Wurzburg  in  1878,  and  succeeded  Langenbeck 
at  Berlin  (1882),  where  he  remained  for  the  rest  of  his  life. 

'  Exmarch:  Der  erste  Verbond  auf  dem  Schlachtfeldc,  Kiel,  1869. 

*Samml.  klin.  Vortr.,  Leipz.,  1S73,  No.  58  (Chir.  No.  19),  373-384. 
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He  p'catl)'  advanced  cj'aniiit  surgery  in  his  memoirs  on  head  iojunn 
(1873')  aod  surgical  treatment  of  cerebral  diseases  (1888*),  and  ia  alw  notable 
tor  his  works  on  fatty  embolism  (1863),  the  surgery  of- the  ioinU  (1872-7S1, 
ligation  of  the  femoral  vein  (1S82;,  diseases  of  tlie  lymphatic  glands  (im\, 
and  his  various  contributions  to  surgical  pathology.  He  introduced  »t«mu- 
sterilization  in  surgery  (1888),  and  eventually  made  his  own  procedure  aseptic 
(1891).    Hia  letters  of  1866-77  were  edited  by  A.  Buchholi  (1911). 

Ernst  Julius  Giirlt  (1825-99),  of  Berlin,  where  be  became  pro- 
fessor in  1862,  took  part  in  all  the  German  wars  of  the  period, 
wrote  with  abilit_y  on  a  great 
variety  of  themes,  and  holds  u 
high  place  in  medical  literature 
as  the  historian  of  surgerj'  pur 
excellence.  He  was  one  of  Ik- 
most  learned  surgeons  of  his 
time,  and  hia  Geschichte  der 
Chirurgie  (1898),  dealing  with 
the  history  of  the  subject  do«'n 
to  the  Renaissance  periotl,  isto 
surgery  what  Haeser  is  to  med- 
icine, unrivaled  for  scholarship. 
exhaustive  treatment,  and  so- 
curate  bibUography,  II  ia  a 
work  which  stands  quite  apurt 
as  one  of  the  greatest  monu- 
ments of  German  thoroughness. 

In  orthopedics,  cepecial  distioc- 
tion  was  attained  by  the  Heine  fam- 
ily, all  of  whom  were  expert  mecli- 
IS,  in  particular  Jacob  von 
Heine  (1799-1879),  of  CannsUlt, 
who  first  described  poUomyclitic 
deformities  (1840)  and  wrote  an 
important  treatise  on  ditilocatiuns 
(1842),  GuHtav  Simon  (1868),  Adolf 
Lorena  {1854r-  ),  of  Wridcnau, 
Sik>sia,  who  introduced  the  bloodlev 
method  of  reducing  congenital  dislo- 
cations of  the  hip-jolat  bv  forcible 
manipulation,  Julius  WoUT  (1S36- 
19021,  of  West  PruHtiia,  author  of  a  great  monograph  on  the  law  governing  the 
pathological  traniiforniations  of  bonei  (1892),  and  Albert  HoSa  (18.^9-l90$l, 
who  introduced  a  well-known  operation  for  congenital  hip  dslocations  (18901, 
and  was  founder  and  editor  of  the  Zeilsrhrif I  fUr  orthop&discke  Chinirtpie  (I8B1I, 
Of  original  operaliona  by  German  surgeons  of  the  nineteenth  century, 
we  may  mention  those  of  the  first  nephropexy  by  Eugen  Hahn  (1881).  the 
first  excision  of  the  gall-bladder  by  Carl  Langenbuch  (1882),  the  first  ooloetomy 
by  Karl  Maydl  (1888),  thoracotomy  for  empyema  by  Ernst  KOster   (18891, 

1.  apez.   Chir,   (Pith.i-Billroth),  Eriangcn, 

*  Die  chirurgiBche  Behandlung  bei  Himkrankheiten,  Berlin,  1888. 
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resection  of  the  rectum  by  Paul  Kraskc  (1891),  excieioD  of  the  Gasserion  gan- 
glion by  Fedor  Krausc  (1893),  and  excision  of  the  stomach  by  Carl  Schlatter 
(1897),  The  introduction  of  the  cystoecope  (1877-78)  by  Max  Nitze  (1848- 
1906)  vastly  improved  the  surgery  of  the  bladder. 

Of  the  French  surgeons  of  the  period,  Aristide-Auguste  Ver- 
neuil  (1823-95),  of  Paris,  who  held  many  hospital  appointments 
and  trained  many  good  pupils,  made  no  original  discoveries,  but  is 
remembered  by  such  procedures  as  forcipresaure  in  hemorrhage 
(1875),  dry  bandaging,  treatment  of  abscesses  with  iodoform,  and 
by  the  fferue  de  cAiVwrj/ie  (1881),  of  which  he  was  one  of  the  founders 
and  editors.  He  wrote  no  large  monc^aphs,  and  his  works  are 
all  contained  in  the  six  volumes  of  his  M^moires  de  chirurgie  (1877- 
88). 

Edouard  Nicaise  (1838-96),  surgeon  at  the  Laennec  Hospital 
(1880-96),  was,  like  Malgaigne,  especially  learned  in  the  history 
of  his  subject,  issued  superb  modern  editions  of  Guy  de  Chauliac 
(1890),  Henri  de  Mondeville  (1893),  and  Pierre  Franco  (1895),  and 
wrote  many  fascinating  essays. 

Just  Lucas-Championniere  (1843-1913),  who  before  his  gradu- 
ation (1870)  entered  Lister's  service  at  Glasgow,  did  most  for 
the  establishment  of  antisepsis  in  France.  He  wrote  a  Man'uel 
de  chirurgie  antiseptigue  (1876),  and,  as  a  pupil  of  Broca,  did 
much  for  trephining,  also  for  the  surgery  of  the  osseous  system 
generally. 

F^lix  Guyon  (1831-1920),  a  native  of  the  Island  of  Reunion, 
professor  of  genito-urinary  eui^ry  at  the  Paris  Faculty  (1890), 
was  one  of  the  great  teachers  of  this  specialty  in  his  time,  and  his 
clinics  at  Necker  were  followed  by  students  from  all  over  the  world. 
His  lectures  on  genito-urinary  diseases  (1881)  and  surgical  diseases 
of  the  bladder  and  the  prostate  (1888)  are  his  most  important 
works,  Bigelow's  litholapaxy  was  perfected  by  Thomson  and  by 
Guyon,  who  was  succeeded,  and  perhaps  surpassed,  by  his  bril- 
liant pupil,  Joaquin  Albarran  (1860-1912),  another  exotic,  bom  at 
Sa£ua  la  Grande,  Cuba,  who  was  twice  a  gold  medalist  of  the  Paris 
Faculty  (1888-89),  and  professeur  agr^g^  in  1892,  and,  in  his  short 
life,  became  a  star  of  the  first  magnitude  as  a  teacher  and  through 
his  many  valuable  innovations  in  the  diagnosis  of  intrapclvic  con- 
ditions by  the  urine.  His  works  on  exploration  of  the  renal  func- 
tions (1905)  and  surgery  of  the  urinary  passages  (1909)  are  his 
masterpieces. 

Other  French  Burgeons  of  note  were  Charles  Sidillot  <1804-83).  who  per- 
formed the  first  gastrostomy  (1849);  Paul  Berger  (1845-  ),  who  wrote 
an  exhaustive  monograph  on  the  interscapulo-tlioracic  amputation  (1887); 
Mathieu  Jaboiday,  who  fiist  described  the  inter-ilio-abdominal  amputation 
(1894),  and  wrote  an  authoritative  monograph  on  the  surgery  of  the  sjrmpa- 
tbetic  system  and  of  the  thyroid  gland  (1900),  in  which  he  was  associated  with 
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Antnnin  PonCPt  (1R49-1913);  Edmond  Delorme  (1847-  >,  who  introdund 
the  openitiiin  of  (lecortication  of  the  lungti  for  chronic  prnpyema  (lSM-1901;: 
UlyxHc  Tr^lut  (1S2H-93),  profrwor  at  tho  HApital  NeckMj  Loui»'F£lix  Tmin 
(IKlT-l'JOS),  iind  Louis-X.-E.-L.  Oilier  (1825-1900).  TTie  Italian  Burpw* 
dill  9om<'  Ixilil  DiMTutinn  on  Ihe  heart,  the  first  in  this  field  being  Guido  Firini. 
who  Hiilunil  the  rif[ht  ventricle  on  June  8,  1896.1  The  first  sucnvsful  suHm 
of  the  heart  w;u<  ihme  by  L.  liehn  at  I'>iinkfort  on  the  Main  in  1896.=  Cft^ 
diolvHiH  win  jiroposed  hy  BraUfr  in  1902,  Of  the  Swiss  surm-oiu,  Jscqucf- 
LouiH  li^-ventin  (1S42-  )  and  Theodor  Kochcr  are  memorsble  Tor  ihtii 
operationw  im  the  thyroid  Kland,  and  Augivt  Socin  (1837-P91  for  his  work  in 
military  Murfterj-  (1872)  and  BUrpcal  diseases  of  the  prostate  (ISTS). 

Sir  Jamfia  Paget  (1814-99),   of  Great  Yarmouth,    EnRland. 

gradiiate<l  from  St.  Bartholomew's  Hospital,  with  which  he  wif 
all  his  life  associated,  and 
was  Serjeant  sui^eon'to  the 
Queen,  receiving  his  baron- 
etcy in  1871.  A  wann  friend 
of  Virchow,  Paget  was.  like 
Brodie,  a  great  surgical  path- 
ologist, his  best  works  be- 
ing his  Lectw&s  on  Tumours 
(1851),  Surgical  Pathoiogt/ 
(1863),  Clinical  Lectures  and 
Essays  (1875),  the  catalopie 
of  the  Pathological  Museum 
of  the  Royal  College  of  Sur- 
geons (1882),  of  which  he 
was  prosidcnt  (1875),  ami 
his  original  descriptions  of 
eczema  of  the  nipple,  with 
3ul)sequent  inaminarj-  can- 
cer (1874'),  and  the  trophic 
disorder,  osteitis  deformans 

SirJiiiiK-sPiwi  (1S14-'.W).    (FromaPor-     (1877-82*).     He  also    made 

triiit  l.y  Ci-orKe  Ki.hm.md.)  ^n   early   note    of    erjthro- 

niolalgia    (Weir    Mitchell's 

ilisoxso),  and  his  life-work  illustrates  how  the  sui^eon  proper  can 

lie  a  Eoml  diiiicul  oliscrvcr. 

Sir  Jonathan  Hutchinson  ( 1828-1913).  of  Solhy,  Yorkshire,  also 

a  St,  Hiirllidloiiiew's  man,  surncim  to  the  London  Hospital  (185!>- 

811),  and  proft'ssor  of  surgery  at  the  Royal  College  of  Surgeons 


.1.  r.  .\r.-:,.i.  ili  irici.  .li  lioma.  lS«V-7.  xxiii,  24«. 

■Ii.  f.  klin.  Cbir,  lierl.,  U«7,  Ixxxiii.  72.1-77S;  Itehn'.-  caff 

wrote  tills  |)a|HT.  ten  ;iiid  (iiie-Iialf  yearM  aftpr  the  opera- 

rtb.  n..sp.  R..[,..  I/>iid„  IS71,  X,  S7-S0. 
r..  I./raci.,  IsTtW,  Ix.  1(7;  lSSl-2,  Ixv,  225. 
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(1879-83),  was  also  an  able  surfical  pathologiBt,  and  is  especially 
memorable  for  his  description  of  the  notched,  peg-shaped  incisor 
teeth  (Hutchinson's  teeth)  in  congenital  syphilis  (1861'),  of  vari- 
cella gangrenosa  (1882*)  and  other  skin  diseases,  and  for  his  views 
of  the  causation  of  leprosy,  which  he  attributed  to  eating  fish.  His 
name  is  further  associated  with  the  eponyms  "Hutchinson's  facies" 
in  ophthalmopl^a,  "Hutchinson's  mfisk"  in  tabes,  the  unequal 
pupib  in  meningeal  hemorrhage,  and  "Hutchinson's  triad"  (inter- 
stitial keratitis,  notched  teeth,  labyrinthine  disease)  in  syphilis, 
of  which  he  saw  over  a  million  cases.  His  Archives  of  Surgery 
(1889-99)  consist  of  ten  volumes,  issued  in  periodical  form,  the 
entire  contents  written  by  himself,  forming  a  great  storehouse  of 
original  observations  on  disease,  whicb  will  some  day  be  studied 
like.the  works  of  John  Hunter. 

Hugh  Owen  Thomas  (1834-91),  a  gifted  orthopedist,  of  Liver- 
pool, wrote  much  on  fractures  and  deformities  (1876-90),  invented 
the  extension  splint  which  proved  so  valuable  during  the  World 
War,  devised  the  method  of  treating  delayed  union  of  fractures 
by  passive  congestion  ("damming  the  circulation"),  later  revived 
by  Bier,  and  did  much  for  the  after-treatment  of  motor-nerve 
injuries. 

Sir  William  MacEwen  (1848-  ),  of  Rothesay,  Scotland, 
professor  of  surgery  at  the  University  of  Glasgow  ( 1 892) ,  is  notable 
for  his  methods  of  osteotomy  for  genu  valgum  (1881),  radical  cure 
of  oblique  inguinal  hernia  (1887),  treatment  of  aneurysm  by 
acupuncture  (1890),  and  his  monograph  on  Pyogenic  Infective 
IHseases  of  the  Brain  (1893),  which  sums  up  bis  brilliant  work  on 
the  surgery  of  the  brain  and  spinal  cord. 

Sir  William  MacCormac  (1836-1901),  of  Belfast,  Ireland,  saw 
a  great  deal  of  military  surgery  in  the  Franco-Prussian  and  Turco- 
Servian  wars,  and  early  applied  Listerian  principles  with  success 
to  the  surgery  of  the  joints  and  the  abdomen,  particularly  in  his 
pioneer  operations  for  intraperitoneal  rupture  of  the  bladder 
(1886*). 

Sir  Victor  Horsley  (1857-1916),  of  Kensington,  England,  was 
a  pioneer  in  experimental  and  neurological  surgery,  particularly  in 
his  operations  on  the  ductless  glands  (1884-86),  the  brain  (1886- 
90),  and  in  his  initial  operation  for  a  tumor  of  the  spinal  cord 
(diagnosed  by  Gowers,  1888*),  after  which,  as  Gushing  saj-s, 
"certain  neurologists  began  to  do  their  own  surgery." 

■Hutchinson:  Brit.  Med.  Jour.,  Lond.,  1861,  i,  515-519. 
'  Med.-Chir.  Tr.,  Lond.,  1881-2,  liv,  pp.  i-ii. 
'MacCormac:  Lancet,  Lond.,  1886,  ii,  1118-1122. 
*Sir  W.  R.  Cowers  and  Horsley:    Med.  Chir,  Tr.,  Lond.,  1887-8,  Ixxi, 
377-430. 
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Hoieley  produced  artificial  myxedema  in  the  monkey  by  thyrndectom; 

ni),  was  one  of  the  earliest  operatars  for  hypophyseal  tumore,  and  ttut- 
iled  the  operations  of  laminectomy,  craniotomy,  and  intradural  divisioDof 
the  nerve  iii  Ingeminal  nem'algia.  With  Sch&fer,  Beevor,  and  othera  he  charted 
the  areas  of  the  cerebral  cortex  (1884-94)  and,  with  Gotch,  produced  experi- 
mental degenerations  of  the  spinal  tracts  and  of  currenta  in  the  cord  (1891), 
His  BUgg(»tion  that  muEzling  would  stamp  out  rabies  proved  effective,  snl 
underbid  inspiration,  L.  C.  Wooldridtre  made  those  expenments  on  saline  nlood 
ccMkgulation  which  led  to  the. use  of  the  normal  salt  solution. 

Horsley,  who  came  of  a,  family  of  artists,  was  a  man  of  aggres- 
eive,  chivalrous  temperament,  and  with  a  mind  intensely  alive. 
In  politics  he  was  dogmatic,  self-centered,  sometimes  inconsistent, 
with  no  notion  of  compromise. 
His  opposition  to  the  use  of 
alcohol  and  tobacco  was  based 
upon  isolated  observation^and 
experiences,  and,  although 
peremptory  with  his  nurses, 
he  was  yet  ardent  for  woman- 
sufTrage.  He  died  for  his 
country,  having  served  in 
E^pt  and  Gallipoh,  suc- 
cumbing to  beat>-6troke  in 
Mesopotamia. 

Sir  Frederick  Treves 
(18.'J3-  ),  of  Dorchester, 
England,  is  widely  known  for 
his  works  on  surgical  anatomy 
(1883),  intestinal  obstruction 
(1884),  appendicitis,  and  peri- 
tonitis, his  System  of  Surgery 
(1895),and  (with  Lang)  a  very 
valuable  dictionary  of  Ger- 
man medical  terms  (1890).  He  played  an  important  part  in  the 
Transvaal  War,  has  written  some  charming  travel  sketches,  and 
performed  the  operation  upon  King  Edward  VII  in  1902. 

Two  American  surgeons  whose  life-work  extended  over  into 
the  Listerian  period  were  Bigelow  and  Gross. 

Henry  Jacob  Bigelow  (1816-90),  of  Boston,  Massachusetts, 
who  became  surgeon  to  the  Massachusetts  General  Hospital  (1846) 
and  professor  of  surgery  in  the  Harvard  Medical  School,  was  the 
leading  surgeon  of  New  England  during  his  life-time.  He  was  the 
first  to  excise  the  hip-joint  in  America  (1852'),  and,  in  his  mono- 
graph on  dislocation  and  fracture  of  the  hip  (1869'),  he  first  de- 

■  BiRelowi  Am.  Jour.  Med.  Sc,  Phila.,  1852,  xxiv,  90. 

*  The  Mechanism  of  DiHlocation  and  Fracture  of  the  Hip,  Phila.,  1S69. 


Sir  Victor  Horsley  (1857-1916). 
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scribed  the  mechanism  of  the  iliofemoral  or  Y-hgament,  emphasiz- 
ing its  importance  in  reducing  dislocation  by  the  flexion  method. 
He  also  introduced  the  surgical  procedure  of  litholapaxy  or  lith- 
otrity  for  rapid  evacuation  of  vesical  calculus  (1878'). 

Samuel  David  Gross  (1805-84),  of  Easton,  Pennsylvania, 
professor  of  surgery  at  Louisville,  Ky.  (1840-56),  and  at  the 
Jefferson  Medical  College,  Philadelphia  (1856-82),  was  the  greatest 
American  surgeon  of  his  time.  He  wrote  the  first  exhaustive 
treatise  on  pathological  anatomy  in  English  (1839'),  which  passed 
through  three  editions 
and  was  highly  thought 
of,  even  by  Virchow.  He 
also  wrote  an  authorita- 
tive treatise  on  diseases 
of  the  genito-urinary  or- 
gans (1851),  containing 
the  first  account  of  the 
distribution  of  urinary 
calculus;  the  first  syste-  , 
matic  treatise  on  foreign  . 
bodies  in  the  air-pass- 
ages (1854),  and  an  im-  I 
portant  two-volume  sys- 
tem of  surgery  (1859), 
all  these  works  being 
extensively  illustrated. 
Grossinvented  many  new 
instruments,  made  origi- 
nal experiments  upon  the 
effects  of  manual  strangu- 
lation (1836)  and  wounds 
of  the  intestines  (1843) 
in  animals,  dissected  and 
described  specimens  of 
molar  pregnancy  (1839), 
introduced  deep  stitches  in  wounds  of  the  abdominal  wall,  per- 
formed laparotomy  for  rupture  of  the  bladder,  myotomy  for  wry- 
neck (1873),  and  first  described  prostatorrhea  (1860).  He  knew 
the  hterature  of  hie  subject  well,  and  his  histories  of  Kentucky 
surgery  (1851)  and  of  American  surgery  down  to  the  year  1876 
are  authoritative  and  accurate  monographs.  His  biographies  of 
Drake,  McDowell,  John  Hunter,  Richter,  Par6,  Mott,  and  others 


Samuel  David  GroBs  (1805-84). 


'  Bigelow:  Am.  Jour.  Med.  Sc,  Phila.,  1878,  Ixxv,  117-134. 
■  GnMB:  Elements  of  Pathological  Anatomy,  Boston,  1839. 
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are  all  attractive  reading.  Gross  was  a  strong  personality,  a  stal- 
wart figure,  with  a  beautiful,  benignant  countenance.  His  works 
were  crowned,  as  the  inscription  of  his  funeral  urn  reads,  by  "the 
milk-white  flower  of  a  stainless  life."  His  statue  stands  by  the 
Army  Medical  Museum,  Washington,  D.  C.  He  was  the  greatest 
of  the  German-American  physicians. 

WiUiam  Williams  Keen  (1837-  ),  of  Philadelphia,  profe»or 
of  surgery  at  the  Jefferson  Medical  College  (1889-1907),  is  the 
author  of  an  important  work  on  the  surgical  corapUcations  imd 
sequels  of  typhoid  fever  (1898),  and  has  been  a  brilliant  and  skil- 
ful operator,  particularly  in  diseases  of  the  brain.  He  did  much 
for  linear  craniotomy  (1891)  and  the  inter-ilio-abdominal  operation 
(1904).  He  is  weU  known  by  his  American  text-book  (1899-1903) 
and  his  System  of  Surgery  (1905-21),  which  are  probably  the 
best  American  works  of  their  kind.  Among  his  historical  essays, 
his  Early  History  of  Practical  AnaUtmy  (1870)  is  most  valuable 
for  its  accuracy  and  thoroughness. 

Christian  Fenger  (1840-1902),  of  Chicago,  was  the  first  teacher 
of  pathology  in  the  Middle  West,  and  did  notable  work  on  cancer 
of  the  stomach,  basal  hernia  of  the  brain,  the  ball-valve  action  of 
floating  gall-stones,  and,  as  a  pioneer  surgeon,  in  the  operative 
approaches  to  brain  abscesses,  the  ureters,  and  the  bile-ducts. 

Nicholas  Senn  (1844-1909),  of  Buchs,  Switzerland,  settled  in 
the  United  States  in  1852,  graduated  from  the  Chicago  Medical 
College  (1868),  and  became  professor  of  surgery  at  the  Rush  Med- 
ical College  of  that  city.  Senn  was  a  highly  trained,  scientific,  sur- 
geon, who  made  valuable  experimental  contributions  to  the  study 
of  air  embolism  (1885),  the  surgery  of  the  pancreas  (1886),  gunshot 
wounds,  and  intestinal  anastomosis,  in  which  he  introduced  the  use 
of  decalcified  bone-plates.  He  was,  in  fact,  a  great  master  of  in- 
testinal surgery,  especially  in  the  treatment  of  appendicitis.  He 
devised  a  method  of  detecting  intestinal  perforation  by  meam  of 
inflation  with  hydrogen  gas  (1888),  and  was  the  first  to  use  the 
Roentgen  rays  in  the  treatment  of  leukemia  (1903).  Senn  played 
an  important  part  in  the  Spanish-American  War,  founded  the 
Association  of  Military  Surgeons  of  the  United  States  (1891),  and, 
at  his  death,  left  a  fine  collection  of  medical  books  to  the  Newberry 
Library,  and  other  handsome  bequests  to  the  city  of  his  adoption. 

Other  prominent  American  surgeons  of  the  Listerian  period 
are  D.  Hayes  Agnew  (1818-92),  of  Philadelphia,  professor  of  sur- 
gery at  the  University  of  Pennsylvania,  who  was  prominent  in 
the  case  of  President  Garfield,  and  one  of  the  few  surgeons  who 
practised  medicine  and  surgery  together;  John  Thompson  Hodgen 
(1826-82),  of  Kentucky,  who  devised  many  instruments  and  ap- 
paratus, in  particular,  his  wire  suspension  sphnte  for  fracture  of 
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the  femur  and  foreann,  which  are  still  in  use;  Henry  Orlando 
Marcy  (1837-  ),  of  Otis,  Massachusetts,  who  introduced  anti- 
septic ligatures  in  the  radical  cure  of  hernia  (1878),  and  wrote 
important  treatises  on  hernia  (1889)  and  the  surgery  of  the  peri- 
neum (1889) ;  Robert  Fulton  Weir  (1838-  ),  of  New  York,  who 
has  done  much  in  visceral  and  articular  surgery;  Charles  McBur- 
ney  (1845-1913),  of  Roxbury,  Massachusetts,  who  discovered 
"McBurney's  point"  as  a  sign  for  operative  intervention  in  appen- 
dicitis (1889);  Lewis  Atterbury  Stimson  (1844-1917),  of  Paterson, 
N.  J.,  author  of  treatises  on  fractures  and  dislocations  (1899), 
operative  surgery  (1900),  and  of  improvements  in  gynecological 
surgery;  Lewis  Stephen  Pileher  (1845-  ),  of  Adrian,  Michigan, 
editor  of  Annals  of  Surgery  (1885);  Robert  Abbe  (1851-  ),  of 
New  York  City,  who  introduced  catgut  rings  in  int€stinal  anasto- 
mosis and  suturing  (1892) ;  Frank  Hartley  (1856-1913),  of  Washing- 
ton, who  originated  intracranial  neurectomy  of  the  second  and 
third  divisions  of  the  fifth  nerve  for  facial  neuralgia  (1892) ;  George 
Michael  Edebohls  (1853-1908),  of  New  York,  who  introduced  the 
operation  of  renal  decapsulation  in  the  treatment  of  chronic 
nephritis  and  puerperal  eclampsia  (1901);  George  Ryerson  Fowler 
(1848-1906),  who  first  performed  thoracoplasty  (1893);  Arpad  G. 
Gerster  (1848-  ),  of  Kassa,  Hungary,  author  of  an  early 
treatise  on  aseptic  and  antiseptic  sui^ry  (1888);  Roswell  Park 
(1852-1914),  of  Pomfret,  Connecticut,  prominent  in  connection 
with  President  McKinley's  case,  and  author  of  a  text-book  of 
surgery  (1896)  and  an  attractive  history  of  medicine  (1897); 
Robert  T.  Morris  (1857-  ),  of  Seymour,  Connecticut,  author 
of  many  technical  improvements  and  original  ideas;  William  B, 
Coley  (1862-  ),  of  Westport,  Connecticut,  who  introduced  the 
treatment  of  inoperagle  sarcoma  with  the  mixed  toxins  of  ery- 
sipelas and  Bacillus  prodigiosus  (1891-1911),  and  the  brothers, 
Charles  Horace  and  William  James  Mayo,  of  Minnesota,  authors 
of  many  accepted  improvements  in  visceral  surgery,  whose  genius 
for  method  and  system  at  their  hospital  at  Rochester,  Minn.,  has 
made  Listerian  surgery  almost  as  reliable  a  science  as  bookkeeping. 

Prominent  in  orthopedic  and  plastic  surgery  were  Frank  Hast- 
ings Hamilton  (1813-86),  of  Wilmington,  Vermont,  who  was  a 
pioneer  in  akin-graftitig  for  ulcers  (1854),  and  wrote  an  important 
treatise  on  fractures  and  dislocations  (1860);  and  Louis  Albert 
Sayre  (1820-1900),  of  New  Jersey ,'who  performed  the  second  exci- 
sion of  the  hip-joint  in  America  (1855)  and  introduced  the  method 
of  suspension  in  a  plaster-of-Paris  Jacket  for  Pott's  disease  (1877). 

The  gynecology  of  the  post^Listerian  period  was,  in  the  main, 
a  brilliant  development  of  the  operative  principles  which  had  been 
established  by  McDowell,  Sims,  Emmett,  and  Battey  in  America, 
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Koeberlfi  in  France,  Gustav  Simon  in  Germany,  and  Sir  Thonug 
Speocer  Wells  (1818-97)  in  England.  The  latter,  one  of  the 
greatest  of  the  ovariotomists,  was  a  native  of  Saint  Albans,  Hert~ 
fordshire,  a  pupil  of  Stokes  and  Graves  in  Dublin,  and  of  Travels 
in  London.  After  serving  seven  years  as  surgeon  in  the  Royal 
Navy  (1841—18),  includii^  an  experience  in  the  Crimean  War,  he 
Settled  in  London,  and,  in  1858,  performed  his  first  successful  ova- 
riotomy, which  was  followed  by  a  large  number  of  favorable  ex- 
periences with  the  same  operation.  Phenomenal  luck  attended 
all  his  improvements  in  technic,  and,  in  a  few  years,  he  was  known 


Sir  Thomas  Spencer  Wells  (1818-97). 

to  his  colleagues  and  sought  by  patients  all  over  the  world  as  an 
absolutely  safe  operator  in  ovarian  conditions.  His  work  was 
summed  up  in  his  treatise  on  Diseases  of  the  Ovaries  (1865-72). 
He  was  professor  of  surgery  and  pathological  anatomy  and  prea- 
dent  of  the  Royal  College  of  Surgeons,  and  sm-geon  to  the  Queen's 
household,  receiving  his  baronetcy  in  1883, 

A  gynecologist  of  wider  scope  and  even  greater  success  waa 
Rol>ert  Lawson  Tait  (1845-99),  of  Edinbui^h,  who  settled  in  Bir- 
mingham in  1871,  and  made  that  city  another  Mecca  for  female 
patients  seeking  operative  relief.     Tail's  success  in  operating,  as 
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judged  by  his  statistics,  was  marvelous.  He  rolled  up  ovarioto- 
mies' and  other  abdominal  sections  by  the  thousands,  with  scarce 
a  death,  yet,  strange  to  say,  he  was  a  violent  and  even  truculent 
opponent  of  Lister,  declining  to  see  any  causal  relation  between 
bacteria  and  disease,  and  pointing,  with  exaggerated  acorn,  to  the 
fact  that  he  never  used  any  antiseptic  precautions  in  his  operations 
beyond  simple  cleanhness.  The  secret  of  his  success  was  undoubt- 
edly his  wonderful  skill,  plus  the  use  of  warm  or  boiled  water  to 
flush  out  the  abdomen, 
which    was,    of     course, 


Tait  performed  the  first  buo- 

cessful  operfttion  for  ruptured 
tubal  pregnancy  (January  17, 
1883),  was  the  first  to  work  out 
the  pathology  and  treatment  of 
pelvic  hematocele,  and,  in  his 
Lcdvres  on  these  subjects 
IIKSS"),  he  pointa  out  that  the 
first  authontative  treatise  on 
extra-uterine  preniancy  was 
written  by  John  S.  Parry  (1843- 
76).  of  Philadelphia  (1876).  In 
18T9  Tait  excised  the  normal 
ovaries,'  along  the  lioes  laid 
down  by  Battey  (1872-73),  but 
claimed  that  in  none  of  his  cases 
were  the  uterine  appendages 
normal.  This  with  the  similar 
operation  of  Alfred  Hegar  (1830 
-1914)  in  1877,  developed,  says 
Kelly,  "the  whole  feld  of  pel- 
vic operations  for  diseases  of  the 
organs  other  than  gross  ovarian 
and  fibroid  tumors, "  "The 
peri-uterine  phlegmons  of  Em- 
met and  Thomas  Decame  recog- 
nized as  tubal  inflammations 
and  abscesses."  In  1879,  Tait 
performed  cholecystotomy,  exci 
duccd  his  flap-splitting  operatic 


Robert  Lawson  Tait  (1845-99). 


of  hydrosalpinx  and  pyosalpinx,  intro- 
.  ^  .,  tJie  perineum,  and  his  methods  of  dilating 

id  of  replacing  the  inverted  uterus.  In  1880,  he  introduoeo 
hepatotomy,  and,  in  1881,  he  devised  the  special  operation  for  excision  of  the 
uterine  appendages  by  securing  the  pedicle  with  a  silk  ligature,  tied  by  means 


.._  J,  February  2,  1872;  excised  the  uterine  appendages  b 

growth  of  a  bleeding  myoma,  August  I,  1872;  performed  his  first  hyaterectomjr 
for  myoma  in  1873,  removed  a  hematosalpinx,  June  21,  1876;  performed  his 
first  cholecystotomy,  and  removed  his  first  pyosalpinx  and  hydrosalpinx,  in 
1879;  and  did  a  successful  operation  for  ruptured  tubal  pregnancy,  January 
17,  1883. 

'Tait:    Lectures  on  Ectopic  Pr^mancy  and  Pelvic  Hematocele,  Bir- 
mingham, 1888. 

>  Brit.  Med.  Jvur.,  Lond.,  1881,  i,  766. 
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of  his  invention,  the  "StaffordBhire  knot."'  Hi  a  method  of  "flap-spUtting"  in 
plastic  repair  of  the  perineum  was  a  valuable  innoTation  (1879'),  butitmanM 
t^en  up  in  America  for  a  long  time. 

Tait  left  interestiog  summaries  of  conclusions  from  his  optative 
statistics,  treatises  on  diseases  of  the  ovaries  (1873)  and  diseasearf 
women  (1879-89),  and  highly  original  essays  on  rape  and  other 
subjects  connected  with  medical  jurisprudence.  In  all  these  pro- 
ductions, he  is  a  forcible,  effective,  frequently  coarse,  but  alvays 
amusing,  writer. 

Of  prominent  innovations  in  operative  gynecology,  we  may  mentkm  the 
different  methods  of  excising  or  enucleating  uterine  tumors  mtroduced  b; 
Eugene  Koeberi^  (1864),  August  Martin  (1876),  Karl  Schrdder  (I878-St), 
and  Vincenz  Cierny  (1881) ;  of  excising  the  ut«rus,  by  Wilhelm  Aleviindo 
Freund  (1878),  Vincenz  Czerny  (1878),  Benjamin  Franklin  Baer  (1892),  F«- 
nand  Henrotin  (1892),  Jean-Louis  Faure  (1897)  and  by  Ernst  Wertbeim 
(1864-1920)  in  1900,  the  improvements  in  myomectomy  by  Henry  O.  Mmcj 
(1881),  Joseph  Price  (1886),  LewU  A.  Stimsor  (1889),  Joseph  R.  Eaatmu 
(1889),  Wilham  M.  Polk  (1889),  Florian  Krug  (1894);  of  treating  uterine div 
placements,  by  James  Alexander  Adams  and  William  Alexander  (18S2), 
Robert  Olshauaen  (1886),  Howard  A,  KeUy  (1887),  and  George  Midwl 
Edebohls  (1901).  The  introduction  of  the  standard  hemostatic  forceps  b)' 
Eugene  Koeberl£  (1865),  his  methods  of  liberating  adhesions,  of  Tnonxliemeril 
in  enucleating  fibroids  (1865),  of  constricting  the  pedicle  in  ovarian  cysti 
Ipidicule  perdv),  of  pelvic  drainage,  were  afl  great  advances  in  operative 
technique.  The  surgical  posture  (elevation  of  the  pelvis)  introduced  by  Fried- 
rich  Trendelenburg  (1890)  was  another  valuable  device.  The  technie  of 
Cesarean  section  was  improved  by  Ferdinand  Adolph  Kehrer  (1882),  pu- 
ticularly  by  Max  Sanger  (1882),  by  E<loardo  Porro  (1876),  who  first  pm- 
furmed  Cesarean  section  with  excision  of  the  uterus  and  adncxa  (1876),  a   ' 


by  Alfred  DQhrsaen,  who  introduced  the  vaginal  operation  (1898).  Excisioo 
of  the  vagina  was  introduced  in  1895  by  Robert  Olshausen  (1835-1915), 
the  plafltic  reformation  of  the  vagina  by  Alnin  Karl  Mackenrodt  (1896),  and) 
flap  operation  (or  atresia  of  the  vagina  by  George  Henry  Noble  (1900).  (>a»* 
rean  section  in  puerperal  convubions  was  introduced  by  Tjalling  Halbertsnu 
(1889).  Pubiotomy  an  a  substitute  for  symphysiotomy  is  associated  with  the 
name  of  Leonardo  Gidi  (1902).  Extra-utenne  pregnancy  was  studied  bj 
John  S.  Parry  (1876);  Lawson  Tajt,  who  performed  the  first  successful  tubal 
operation  (1883),  by  Richard  Werth  {1850-1919)  in  1887,  Joseph  Easlmaa 
(1888)  Joseph  Price  (1853-1911)  in  1890.  John  Clarence  Webster  (1892),  wid 
B.  J.  Kouwer,  who  first  described  ovarian  pregnancy  (1897).  Much  (rf  the 
history  of  gynecology  up  to  recent  times  has  been  described  by  Priestley  asi 
series  of  "crazes,"  a  tendency  to  follow  prevailing  fashions,  Rrst  of  all  tuot 
the  uterine  displacement  craze,  when  Graily  Hewitt  in  England.  Velpesu  ii 
France,  Hodge  in  America,  championed  the  cause  of  the  pessary  for  the  trfat- 
ment  of  backache  or  pelvic  pain,  and  every  gynecologist  felt  himself  called 
upon  to  invent  one  or  to  modify  some  one  else's-  the  unfortunate  uterus  iill 
the  while  being,  as  Allbutt  says,  either  "impaled  on  a  stem  or  perched  on  ■ 
twig."  The  pelvic  cellulitis  craze  had  its  origin  in  the  fact  that,  in  1857, 
Gustave  Bemutz  found  a  case  of  peri-uterine  abscess  due  to  inflammation  o( 
the  pelvic  cellular  tissue,  after  which  Bemutz  and  Goupll  published  Iheir 
famous  memoir  on  pelvic  cellulitis  (1862),  This  view  of  pelvic  pathology 
was  widely  taken  up  until  Gaillard  Thomas  exploded  it  in  1880,  by  showing 
that  much  of  all^M  cellulitb  is  really  peritonitis,  and  that  the  former  ctm- 

>  Brit.  Med.  Jour.,  Lond,,  1881.  i,  766. 

'Obst.  Jour.  Gr.  Brit,,  Lond.,  1879-80,  vii,  685-588.     Brit.  Gyuec. 
Jour.,  Lond.,  1887-8,  iii,  366:  1892,  vii,  195. 
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nanner  oophoreHjtomy,  cliUHidectomv,  in- 

.  i,  exciBion  of  the  uterus  and  ita  appendages, 

operations  Cor  extra-uterine  pregnancy,  and  Ciesarran  section  all  bad  thnr 
day,  according  to  the  dictat<«  ot  fashion.  Meanwhile  verj'  aubstantial  work 
waa  done  on  the  pathological  side  by  C.  A.  Ruge  and  Johann  Veit  (1852-1917), 
who  dcscribe<l  erosions  of  the  cervix  uteri  (1877),  by  A.  J.  Skene  on  the  para- 
urethral glands  (1880),  by  August  Brcisky  on  kraurosis  vulvie  (1885),  by  Max 
singer  on  decidual  sarcoma  of  the  uterus  and  other  decidual  tumors  (1889-93), 
by  3.  Whitridge  Wiiliams  on  papillary  cystoma  of  the  ovary  (1891)  and  decidu- 
oma  malignum  (1895),  by  Thomas  8.  Cullen  on  hydroaalpmx  (1895),  cancer  of 
the  uterus  (1900),  adenomyoma  of  the  uterua  (1908),  and  diseases  of  the  um- 
bilicus (1918),  and  by  Georg  Winter  on  gyiieco!<«ical  diaenoaiB  (1896).  The 
importance  of  latent  gonorrhea  in  women  waa  first  empnasiBed  in  1872  by 
Emil  Noeggerath  (1827-95),  the  general  aubject  developed  by  Ernst  von 
Bumm  (1SS5),  Max  Sanger  (1889),  and  the  uterine  and  vesical  phases  (1895- 
6)  by  Ernst  Wertheim.  The  treatment  of  uterine  tumors  by  galvanism  was 
introduced  by  Ephraim  Cutter  in  1874  and  faradization  was  first  employed 
by  Georges  Apostoli  in  1884.' 

Samuel  Jean  Pozzi  (1846-191S),  of  Paria,  a  highly  skilled  general 
surgeon,  author  of  many  papers  on  anatomy  and  abnormities,  and 
deviser  of  many  technical  procedures,  did  most  to  make  gynecol- 
ogy a  going  concern  in  France. 

Howard  Atwood  Kelly  (1858-  ),  of  Philadelphia,*  professor 
of  gynecolc^y  in  the  University  of  Pennsylvania  (1888)  and  the 
Johns  Hopkins  Univeraity  (1889),  who  founded  the  Kensington 
Hospital  in  Philadelphia  (1883),  is  a  recognized  leader  of  his  science 
in  America. 

He  was  a  pioneer  in  the  use  of  cocaine  anesthesia  (1884),  in  the  treatment 
of  retroflexion  of  the  uterua  by  suspension  (1887),  in  the  introduction  of  the 
operations  of  nephro-uretereetomy,  nephro-uretcro-eyatectomy,  vertical  bi- 
section of  the  uterus  in  hysterectomy,  bisection  of  fibroid  or  ovarian  tumors, 
horizontal  bisection  of  the  cervix  for  tumors  and  inflammation,  and  ideal  ap- 
pendicectomy;  the  procedures  of  a§roacopic  examination  of  the  bladder  and 
catheterization  of  the  ureters,  exploration  of  the  rectiun  and  sigmoid  flexure, 
diagnosis  of  ureteral  and  renal  calculi  by  wax-tipped  bougies,  diagnosis  of  hy- 
droneiihroBiB  bv  injection  and  measurement  of  the  capacity  of  the  renal  pelvis, 
operating  on  the  kidney  by  the  superior  lumbar  triangle,  treatment  of  malig- 
nant tumors  by  radium,  and  various  improvements  in  the  treatment  of  vesico- 
v^nal  fistulie,'  He  is  the  inventor  of  the  Kelly  pad.  new  rectal  and  vesical 
Bpeoula,  and  hia  Operaiaie  Gyriecologu  (1898)  and  Medical  Gynecology  (1908), 
both  illustrated  with  Max  BrSdel's  drawings,  are  full  of  improvements  in  his 
science  which  have  made  these  books  among  Uie  beat  American  treatises  of  the 

Kelly  is  also  known  by  his  valuable  historical  contributions  on 
hypnotism,  American  gynecology,  appendicitis,  vesico-vaginal  fis- 
tula, medical  botanists,  medical  illustration,  and  American  med- 
ical biography  (1912,  2d  ed.,  1920).     His  Stereo-Clinic  (1910-13) 

'  For  biblicMEraphical  references  to  modem  gynecology,  see  Index  Cata- 
logue, Surgeon  General's  Library,  1912,  2.  aeries,  xvii,  163-166. 

■  Bom  at  Camden,  New  Jersey. 

'  For  references,  see  the  bibliography  of  Kelly  by  Miss  Minnie  W.  Dlc^gi 
in  Bull.  Johns  Hc^tkins  Hosp.,  Bait.,  1919,  xxx,  293-302. 
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is   a   permanent   photographic   record   of    recent    surreal  pn^ 
cedurea. 

The  tendency  of  recent  gynecology  to  become  merged  into 
general  abdominal  sui^ery  has  been  wittily  signalized  by  Dr. 
Kelly  as  follows: 

"The  vital  question  which  now  oCects  mteoology  is  this,  is  ahe  dtrimi 
to  live  a  spicuitcr  all  her  days?  For  we  aeener  od  one  hand  oouit«d  by  fatr 
obHt<>trical  anceNtor,  who  seeks  to  draw  her  oaee  more  into  an  imhcdy,  unfrail- 
ful  alliance,  destined  to  rob  her  of  virility,  to  be  rocked  into  innocuous  des»- 
tude  for  the  rest  of  her  days  in  the  obstetric  cradle,  sucking  ihe  withered  ukm- 
tral  fin(((>r  in  the  vain  hope  of  nouriahment  (with  apology  for  mixed  mel^ihcr). 
On  the  other  hand,  we  see  her  wooed  by  a  vigoroufi.  manly  suitor,  Gooil 
Sur^cery,  scekinft  to  allure  her  from  her  autonomy  into  tiis  own  house,  tmdsbii 
own  name,  obliterating  her  identity." 

Although  antisepsis,  and  even  aaepeiB,  had  been  introduced 
into  obstetrics  before  the  time  of  Lister,  the  principle  did  not 
begin  to  take  hold  until  surgeon  and  obstetrician  alike  began  to 
cleanse  their  hands  in  carbolic  or  bichloride  solutions.  The  fiist 
to  employ  the  carbolic  solution  in  obstetrics  was  £tienne  Tunur 
of  Paris  (1881'),  the  inventor  of  the  well-known  axis-tractioo 
forceps  (1877')  and  the  introducer  of  milk-diet  in  pregnancy. 

Important  foaturm  of  the  pre-antiiieptic  period  were  the  artiEpial  induntoo 
of  premature  labor  by  Carl  Wenzel  (1804),  the  use  of  ei^ot  by  John  Steaiw, 
of  MatKachusetta  (ISOS);  the  siiKRestion  of  chlorine  wat«r  to  prevent  infantile 
conjunelivitis  by  Gottfried  Eisenmann  (1830),  the  establishment  of  the  cod- 
laBioiiwnHss  of  imerpera!  fever  by  Holmes  (1843)  and  Semmelweia  (l,S47-(ill, 
the  firnt  findinpi  of  albuminouK  lirino  In  connection  with  puerperal  convulaicn* 
by  Ji>hii  C.  W.  Lever  of  Guy's  Hospital  (1843'),  Credo's  Handgriff  (lR541,lhe 
inlriHlurtion  of  combined  cephalic  version  by  Marmaduke  Burr  Wrigjit.  of 
Ohio  (ISiVl).  and  of  combined  podalic  vcr«on  by  Braxton  Hicks  in  Wfr\.  1° 
the  earlvjiarl  of  the  eenlurv,  the  two  French  midwives,  Mme.  Boivin  (1773- 
1S41)  and  Mmiv  L.i  Chapelle  (17fi9-lH21),  published  noteworthy  treaties  on 
obslelrics  (1S12  and  1821-251.  Mme.  La  Chapelle's  book,  with  its  statL«tic»I 
di'diictions  from  40,000  lalx>r  eases,  had  a  ftooa  deal  to  do  with  the  establiab- 
ment.  of  a  proper  norm  or  canon  of  obstetric  procedure  at  the  time.  It  wm 
followed  bv  such  works  as  those  of  Velpcau  (1829),  Cazeaux  (1A40),  and  Du- 
Ixiis  (184fl)  in  France;  Caspar  von  Siebold  (1841),  Michafilia  (1842),  Kiwiseh 
(18.51).  Reanaini  (IfcUB),  and  Carl  Braun  woa  Femwald  (18571.  Otto  Spie«i4- 
ben;  MK.58\  in  Geniiunv  and  Austria;  Fleetwood  Churchill  (1S34)  and  FTanda 
Henrv  Ran.shothain  (18411  in  Enpl:in<!:  W.  P.  Dewc«*  (1824).  Charles  D. 
Meiits  (1849),  Huith  L.  Hodge  (18fV4|.  .ind  W.  T.  La-k  (1882)  in  America.  The 
best  recent  Anierii-an  t-ri'ntise  is  that  of  John  WTiitridee  Williams  (1003). 

>lorphnl»cieal  study  of  the  deformed  pelvis  and  of  spinal  deformitv  in 
relation  (o  diHicult  lalnir  has  l)een  almost  exclusively  in  the  hands  of  the  (kr- 
nian  obstetricians.  The  oblicjuelv  contracted  pelvis  (Naegele  pelvis)  waa  fiwl 
dinerilMil  by  Franz  Carl  Nuenefe  in  1839,  and  the  oblique  ovoid  pelvis  by 
Carl  C.  T.  Litzniiinn  in  18.^3,  thehitler  variety  inctudinn  the  coxaleic,  scoliotic, 
and  kyphrwcoliotic  forms.     The  alrainht  narrow  pelvis,  due  to  defective  de- 

>  T.imier:  Tr.  Internat.  Med.  Conn.,  I^nd.,  1881,  iv,  390, 

'  Ann,  de  (rvniSc,  Paris,  1877,  vii,  241-261. 

•  Lever:  Guys  Hosp,  Kep.,  Lond.,  1843,  2.  b.,  i,  495-517. 
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The  rachitic  or  peeudo-osteomalacic  type  was  described  by  Smeme, 
Sandifort,  and  the  younger  Stein  and  named  by  MichacliH  (1851).  The 
epondylolisthetic  pelvis  was  described  by  Rokitansky  in  1839,  and  carefully 
Btudicd  by  Kilian  as  "pelvis  obtecta"  (1854),  Rokitansky  aim  introduce  the 
term  ''kyphotic  pelvis."  Baudclopque  was  the  first  to  observe  and  describe 
the  funnel-shaped  pelvis.  The  spinous  pelvis  (pelvis  spinosa)  was  described 
and  figured  by  Kilian  in  1854,  while  MichaShs  and  Litzniann  first  studied  the 
flat  pelvis  (pelvis  plana  Devenleri)  and  its  rachitic  variety.  Congenital  cleft 
of  the  symphysis  pubis  was  observed  by  Bonnet  (1724)  and  Creve  (1795),  and 
described  by  Litzmann  (1861).  All  these  different  varieties  were  carefully 
described  by  Gustav  Adolf  Michailis 
(1798-1848)  in  Dot  er^  Becken 
(1851)  and  in  Die  Formendes  Beckeni 
(1861),  by  Carl  Conrad  Theodor 
Litzmann. 

After  Semmelweis,  the  most 
prominent  obstetricians  of  mod- 
em times  were  Simpson,  Cred4, 
and  Braxton  Hicks. 

Sir  James  Young  Sinqisoa 
(1811-70),  of  Bathgate,  Scot- 
land, became  professor  of  ob- 
stetrics at  Edinburgh  in  1840, 
and  soon  acquired  an  enormous 
practice  through  Ms  great  abil- 
ity and  fascinatii^  personality. 
As  the  first  to  employ  chloro- 
form in  obstetrics  and  labor 
(1847),  he  made  a  great  name 
for  himself  in  the  history  of  his 
science.  He  introduced  iron 
wire  sutures  (1858),  the  long 
obstetric  forceps,  acupressure 
(1850-64),  and  many  new 
"wrinkles"  in  gynecology  and 
obstetrics,  such  as  the  uterine  sound  (1843),  the  sponge  tent,  dila- 
tation of  the  cervix  uteri  in  diagnosis,  "Simpson's  pains"  in  uterine 
cancer  (1863),  version  in  deformed  pelves.  His  memoirs  on  feta! 
pathology  and  hermaphroditism  are  noteworthy;  and  he  also 
made  valuable  contributions  to  archeology  and  medical  history, 
particularly  on  leprosy  in  Scotland  (1841-42).  He  introduced  vil- 
lage or  pavilion  hospitals,  and,  by  his  statistical  investigations  of 
the  results  of  major  operations  (Hospitalism,  1869),  did  much  to 
improve  the  status  of  hospitals.  Although  not  without  a  certain 
touch  of  reli^ous  fanaticism,  which  may  account  for  his  somewhat 
bigoted  opposition  to  Lister,  he  exerted  a  wonderful  influence  over 
his  patients,  and  was,  all  in  all,  one  of  the  most  remarkable  per- 
sonalities of  his  time. 


Sir  James  Young  Simpson  (1811-70). 
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Carl  Siegmund  Franz  Crede  (1819-92),  of  Berlin,  dirwinra 
the  obstetric  and  gynecologic  wards  of  the  Charity  (I852\  and 
professor  of  obstetrics  at  Leipzig,  introduced  two  tilings  of  capiisl 
importance  in  obstetric  procedure — the  method  of  renio™g  lie 
placenta  by  external  manual  expression  (1854-60'),  and  the  prt- 
vcntion  of  infantile  (gonorrheal)  conjunctivitis  by  instiDation  nf 
silver  nitrate  solution  into  the  eyes  of  the  newlxjm  (1884'),  Hf 
was  editor  of  the  Monatsschrift  fur  G^urtskuTtde  (1853-69)  and 
of  the  Archiv  fiir  Oyndhologie  (1870-92).  .  He  was  an  admirsWe 
teacher  and  a  good  organizer,  having  founded  the  obstetric  and 


gynecologic  polyclinic  at  Leipzig.  The  two  innovations  associated 
with  his  name  entitle  him  to  the  permanent  gratitude  of  mankincL 
John  Braxton  Hicks  (1825-97),  of  Ixindon,  a  famous  teacher 
who  held  many  honorable  places,  made  an  epoch  in  the  liistory  of 
obstetric  procedure  by  the  introduction  of  podalic  version  by 
combined  external  and  internal  manipulation  (1863*),  which  forms 
a  connecting  link  across  the  ages  with  Ambrofee  Park's  famous 

'  Credfi:  Klin.  Vortr.  ubcr  GeburtsliUlfe,  Bcrl.,  1S54.  59»-fl03. 

'  Die  VcrhUtung  der  AugenentzUndiinn  der  NeuKeborenc'n,  ptc..  Bi^tn, 
1884.  Preceded  by  Gottfried  Eisenmann's  recommendation  of  eblorinc  wawr 
in  1830  (.Iambi). 

•Hicks:  TV.  Obst.  Soc.  Lond.  (1S63),  1864,  v,  21^-259  (Appeodix), 26ib 
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paper.  Hicka's  priority  has  been  disputed  in  favor  of  Mannaduke 
Burr  Wright,  who,  however,  employed  or  recommended  external 
handling  in  cephalic  version  (1864).  Hicks's  observations  on  the 
condition  of  the  uterus  in  obstructed  labor  (1867'),  and  on  ac- 
cidental concealed  hemorrhage  (1872^),  are  also  highly  esteemed  by 
the  practitioners  of  his  art. 

In  the  post-antiseptic  period,  Adolf  Gusacrow  (1836-1906)  described  per- 
nicious uiemJa  in  pregnancy  (1371),  Christian  Wilbelm  Braune  (1S31-92) 
studied  pregnancy  in  frozen  eectiona 
(1872),  Gustav  Adolt  Wtdcher  (1856- 

)  introduced  the  hanging  posture 
( H&Rgelage)  in  the  conduct  of  norma] 
labor  (1889),  Luigi  Maria  Bosei  (1859 
—1919)  originateii  the  induction  of 
premature  labor  by  forced  dilatation 
of  the  cervix  (1892),  Albert  Doderlein 
(1860-1919)  studied  the  relation  of 
the  vaginal  secretions  to  puerperal 
fever  (1892),  Fritz  Momburg  (1870- 

)  and  F.  La  Torre  introduced  the 
use  of  the  abdominal  ligature  to  pre- 
vent uterine  hemorrhage  (1908),  and 
C.  J.  Gausa  and  Bernard  Kriinig 
(1863-1918),  twilight  sleep  (1906- 
15). 

Ophthalmology  and  the'sur- 
gery  of  the  eye  were  put  upon  a 
scientific  basis  mainly  through 
the  labors  of  three  men,  Helm- 
holtz,  Albrecht  von  Graefe,  and 
Bonders.  When  the  ophthal- 
moscope was  invented,  von 
Graefe  exclaimed:  "Helmholtz 
has  opened  out  a  new  worid  to  John  Brarton  Hicfca  (1825-97).  (BoS- 
us"    {Helmhottz    hat    um   eine  ton  Medical  library) 

neue  Welt  erschlossen),  and  the 

usefulness  of  the  instrument  is  sufficiently  indicated  by  the  fact 
that  nearly  every  prominent  eye  specialist  of  recent  times  has 
tried  to  add  some  improvement  to  it.  Not  only  did  it  elucidate  the 
disorders  of  the  uveal  tract,  but  even  such  obscure  diseases  as  those 
of  the  brain,  the  kidneys,  and  the  pituitary  body.  Bouchut, 
in  1893,  called  the  process  "cerebroscopy," 

Before  the  time  of  von'Graefe,  the  infectious  forms  of  granular  conjuncti- 
vitis had  been  described  by  Baron  Larrcy  (1S02)  John  Vetch  (1807),  and 
Jacob  Christian  Bendz  (1855);  William  Hyde  Wollaston  had  invented  peri- 
scopic  spectacles  (1803)  and  the  camera  lucida  (1807);  Benjamin  Gibson  had 

'  Ibid.  (1867),  1868,  ix.  207-227 J( Appendix),  229-239. 
■  Brit.  Med.  Jour.  Lond.,  1S72,  i,  207. 
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demonetrftted  that  ophthalmia  neonatonim  is  due  to  the  vagiiud  aetreUgn 
(1S0T>)  and  the  possibility  of  couchins  cataract  in  the  new-born  (1811<); 
Hyoscyamin  and  atropin  had  been  used  in  exanunation  by  FYaiU  B^Bbger 
(1S25);  Sir  Geoi^  Airy  had  described  astigmatism  (named  by  Whewe]l)iid 
fitted  cylindrical  lenses  for  the  canditton;  test-readings  of  print  at  a  di  ' 


had  been  employed  by  J.  Ayscough  (1752),  J.  G.  A.  Chevallicr  (1805),  G. 

jduced  by  Heinrich  KQcl 
and  Dondera  (1860-62),  Hermann  Snellen  (18^  Ezra  Dyer  (i862)i'GiiMdk 


Tauber  (1816),  .         .,  ...  . 

test-types  were  introduced  by  Heinrich  KUch]^  {Sdir^nummerprobe,  1843], 
"'  '  '    ""■'    "   "'  "     rvonCorion  "  "■    ~    ' 


Hinir  (l 

Bduar^  Jaeger  von  Jaxtthgj'(lS54r,  C.  Stdlwag-'von  bwdon  (lSS5),'GtHft 
and  Donders  (1860-62),  Hermann  Snellen  (1862),  Ezra  IWer  (1862),  Girwil- 
Teulon  (1862),  and  J.  Green  (1866-8);  Kusamaul  had  described  the  cak 
phenomena  in  the  fundus  (1845);  J.  Mery  (1704),  Purkinje  (1823),  Wilin 
Gumming  (1846),  and  Ernst  Briicke  (1847)  had  contddered  the  BigniScaw 
of  luminosity  of  the  eye  in  vertebrates  and  man;  Philipp  Frans  vm  Wslthrr 
had  described  corneal  opacity  (1845) ;  Sichel  haJd  published  his  bode  on  gprt- 
tacles  (1848);  the  mechanism  of  vision  had  been  studied  l^  Thomas  Younc 
(1801),  W.  H.  Wollaston  (1802).  Sir  Charles  Wheatstone  (1838-62),  Sir  DsiiS 
Bren-ster  (1842),  William  Mackenzie  (1S45),  Johatut  Benedict  listing  (l»4Ji. 
and  Helmholtz;  and  good  treatises  on  eye  diseases  had  been  written  bv  An- 
tonio Scarpa  (1801),  Jame«  Wardrop  (1808),  Gvotg  Joseph  Beer  (1813-171, 
Benjamin  Travere  (1820),  John  Vetch  (1820),  George  F^ck  (1824),  Williun 
Mackenzie  (1830),  Sir  William  Lawrence  (1833),  C.J.-F.  Carron  du  Villai* 
(1813),  Friedrich  August  von  Ammon  (1838HII),  the  Canadian  Henry  HrnwH 
(1850),  Karl Himly  (1843),  Louis-Auguste Desmarres (1847)jCarl SteUwagvon 
Carion  (1853-8),  and  Carl  Ferdinand  von  Arlt  (1854-6).  iTie  surgery  of  Ik 
eye  had  been  advanced  by  Oporge  James  Guthrie  (1823),  J.  F.  DiencnbKh 
(strabismus  1842],  Thomas  Wharton  Jones  (1847),  L.-A.  Deamsnes  (1R,W. 
and  particiuarly  by  Sir  William  Bowman  (artificial  pupil,  1852;  lafrimal  A- 
struction,  1857).  In  1820,  Captain  Charles  Bwbler  laid  befwe  the  Acadfoiie 
des  Sciences  a  monograph  on  teaching  the  blind  to  read  and  write  by  a  sj-stm 
of  combinations  of  six  elevated  pointJi,  instead  of  embossed  lines.  The  Bu- 
bier  8[x-point  system  was  introduced  in  Paris  by  Louie  BmUle,  a  blind  teachw 
or  the  blind,  in  1829,  and  in  1836,  Braille  introduced  his  system  of  munol 
notation  for  the  blind.  He  acknowledged  his  indebtedness  to  Barbier  in  Ik 
preface  to  his  book  (1837').  In  1845-7,  William  Moon,  of  Brighton,  England, 
mtroduced  the  Roman  line  types  which  are  still  used,  but  by  1879,  the  Barhii^ 
Braille  types  had  become  a  world-alphabet  for  the  blind. 

Albrecht  von  Graefe  (1828-70),  of  Berlin,  the  creator  of  (he 
modern  surpery  of  the  eye,  and  indeed  the  greatest  of  all  eye  put- 
goons,  was  the  son  of  Carl  Ferdinand  von  Graefe,  After  graduat- 
ing in  Berlin  in  1847,  he  was  urged  to  specialize  in  ophthalmolc^* 
by  Arh  in  Prague,  and,  having  followed  the  clinics  of  Sichel  and 
Dcsmarres  in  Paris,  the  Jaegers  in  Vienna,  Bowman  and  Critchett 
in  London,  he  soon  obtained  phenomenal  success  in  his  native 
city,  Iwcoming  professor  at  the  University  in  1857.  In  1854,  he 
founded  the  Archivfiir  Ophlhalmologie,  which  contains  most,  of  his 
important  discoveries  and  inventions  and  has  remained  the  leadinn 
organ  of  his  specialty  to  dat«.  The  first  volume  alone  contains 
his  papers  on  the  disorders  of  the  obhque  eye  muscles,  the  nature 
of  glaucoma,  keratoeonuB,  mydriasis,  diphtheritic  conjunctivitLi, 
and  on  double  vision  after  strabismus  operations. 

■  Gibson:  E<linb.  Med.  &  Rurg.  Jour.,  1807,  iii,  150-161. 

'/Wrf.,  1811,  V.  394-400. 

•  L.  Braille;  Procftdtf  pour  ft-rire  au  moyen  des  points,  Paris,  1837. 
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Von  Graefe  introduced  the  operation  of  iridectomy  in  the  treatment  of 
iritis,  iridochoroiditifi,  and  glaucoma  (1855-62'),  made  the  operation  for 
BtrabismuB  viable  (ISST^),  and  improved  the  treatment  of  cataract  by  the 
modified  linear  extraction  (186^-68'),  which  reduced  the  loas  of  the  eye  from 
10  to  2.3  per  cent.  He  applied  the  ophthalmoecope  to  the  study  of  the  am- 
blyopias in  functional  disorders  with  ertraordinary  success;  made  a  brilliant 
diagnosis  of  embolism  of  the  retinal  artery  as  the  cause  of  a  case  of  sudden 
blindness  (1859<),  and  proceeded  to  point  out  that  most  cases  of  blindness  and 
impaired  vision  connected  with  cerebral  disorders  are  traceable  to  optic  neu- 
ritia  rather  than  to  paralysis  of  the  optic  nerve  (L860*),  as  had  been  main- 
tained before  hie  time. 


Albreoht  von  Graefe  (1828-70). 


Graefe  was  also  the  founder  of  modern  knowledge  of  sympa- 
thetic ophthalmia  (1866')  and  the  semeiolc^y  of  ocular  paralyses 

•Graefe:   Arch.  f.  Ophth.,  Berl.,  1855-t>,  ii,  2.  Abth.,  202:   1857,  iu,  2. 
Abth.,  466:  1868,  iv,  2.  Abth.,  127:  1862,  viii,  2.  Abth.,  242. 
>  Ibid.,  1867,  iii,  1.  Abth.,  177-386. 
•  Ibid.,  1865,  xi,  3.  Abth.,  1:  1866,  xii,  1.  Abth.,  ISO:  1868,  xiv,  3.  Abth., 


106. 


'  Ibid.,  1859,  V,  1.  Abth.,  136-157. 

•  Arch.  f.  Ophth.,  Beri.,  1860,  vii,  2.  Abth.,  5»-71. 

•  Ibid.,  1866,  xii,  2.  Abth.,  149-174. 
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(1866'),  described  conical  Gomea,  or  "keratoconus"  (1854^,  ud 
first  noted  the  stationary  condition  of  the  upper  eyelid,  when  the 
eyebaU  is  rolled  up  or  down,  in  exophthalmic  goiter  (Graefe'e  np, 
1864').  Graefe's  clinic  became  famous  all  over  the  world,  andwu 
followed,  not  bo  much  by  students  as  by  practising  physicians,  «ho 
had  come  to  Berlin  to  learn  ophthalmology  from  its  greatest  master. 
He  was  a  man  of  refined,  spirituel  type,  a  JohannUkopf,  as  the  Ger- 
mans say,  and  his  health  did  not  long  withstand  the  strain  of  such 
tremendous  work  as  he  accomplished  in  so  short  a  life.  Graefe 
was  fond  of  pranks  and  practical  jokes,  even  after  his  youthful  days 
were  over,  and  many  pun- 
gent witticisms  attributed  to 
him  are  still  quoted  and  re- 


Frans  Comelis   Donders 
(1818-89),  of  Tilburg,   Hol- 
land,  was   educated    as   ai^ 
army  surgeon,   but    becam^ts 
a   professor   in  the  Utrecht^ 
Faculty  in  1848,  and,  aftec^r 

1862,  devoted  himself  exclu 

sively  to  ophthalmology.   Tc i 

this  field  belong  his  studies  o^Crf 
the  muscffi  volitantes  (1847)  , 
the  use  of  prismatic  glassc!*==^ 
in  strabismus  (1848),  the  re- 
lation between  convergenci^^* 
of  visual  axes  and  accommo —  — 

dation    (1848),    regeneratioi ^ 

of  the  cornea  (1848),  hyper      - 

metropia  (1858-60),  ametro ■ 

pia  and  its  sequels   (1860)        , 

astigmatism  (1862-3),  anom 

aliea  of  refraction  as  a  caus^^s 
of  strabismus  (1803),  the  invention  of  the  ophthalmotonometer^ 

(1863),  and,  alxjve  all,  his  great  work  on  The  Anomalies  of  Re 

fraction  and  Accommodatiim,  which  was  published,  not  in  Dutch  , 
but  in  English,  by  the  New  Sydenham  Society  (1864).  As  a  con  — 
tribution  to  physiological  optics,  this  book  ranks  with  the  labors 
of  Helmholtz. 


Frana  Comelis  Donders  (1818-89). 


>  Symptomcnipnrp  aer  Au^ipnmuakcll&hmungca,  Berlin,  1867. 
'  Arch.  t.  Ophth.,  Berl.,  1854-5,  i,  1.  Abth.,  297-308. 
'  Deutsche  KUnik,  Berl,,  1864,  xvi,  158. 
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metropia  (as  errotB  of  reTraction)  and  presbyopia  (as  senile  change  with  di- 
minished accommodation),  his  views  ol  myopia  as  the  result  of  excessive  con- 
vergence and  the  caune  of  genuine  divergent  strabismus,  of  hypermetropia  as 
the  cause  of  convergent  strabismus,^  of  the  ciliary  muscle  as  the  only  muscle 
used  in  accommodation  and  its  action  in  bulging  the  anterior  surface  of  the 
lens,  and  of  asthenopia  (eyestrain)  as  the  result  of  anomalies  of  refraction, 
muscular  insufficiency,  or  astigmatism. 

It  has  been  the  maiD  source  of  knowledge  on  the  improvement 
of  disorders  of  vision  by  spectacles  up  to  the  time  of  Gullstrand. 
It  is  said  that,  while  impatiently  waiting  for  one  of  Helmholtz's 
ophthalmoscopes,  Dondcrs  contrived  one  for  himself  in  which  the 
silvered  miror  with  central  perforation,  now  in  use,  was  sub- 
stituted for  the  superimposed  glass  plates  of  the  Berlin  master's 
instrument.  In  1845,  Donders  became  editor  of  the  Nederlandsch 
Lancet,  and  in  1851  he  established  the  Netherlandish  Hospital  for 
Diseases  of  the  Eye  {Nederlandsch  Gastkuis  voor  Oogleiden);  but 
his  labors  were  not  entirely  confined  to  the  eye.  In  1863,  he 
succeeded  Schroeder  van  der  Kolk  as  professor  of  physiology  at 
Utrecht,  and,  in  1866,  established  the  New  Physiolopcal  Labora- 
tory in  the  same  city.  His  most  important  contribution  to  physi- 
ol(^fy  was  the  first  measurement  of  the  reaction  time  of  a  psychical 
process  (1868')-  In  1845  he  wrote  on  metabolism  as  the  source 
of  heat  in  animals  and  plants,  and  his  contributions  on  the  physi- 
ology of  speech  (1864-70')  are  of  great  importance.  Donders 
was  highly  accomplished,  speaking  English,  French,  and  German 
like  a  native,  yet  modest  to  the  point  of  diffidence.  His  earlier 
military  avocations  gave  him  a  polished  tenue  which,  with  his 
natural  personal  charm,  made  him  known  all  over  Europe  as  one 
of  the  most  attractive  specialists  of  his  time. 

Prominent  among  von  Graefe's  pupils  were  his  nephew  Alfred  Earl 
Graefe  (1830-99),  who  maile  a  clinical  analysis  of  disordered  movements  of 
the  eye  (1858),  invented  a  special  "locahzation  ophthalmoscope"  for  extract- 
ing deep-lyii^  cysticerci,  wrote  a  monograph  on  thii  trcstmcnt  of  infantile 
conjunctivitis  by  caustics  and  antiseptics  (18811,  and,  with  Saemisch,  edited 
the  well-known  Graefe-Saemisch  Handbuch  der  Ophthalmologie  (1874-80); 
Julius  Jacobson  (182S-S9),  of  Konigsberg,  who  ma^e  a  great  improvement 
in  the  operative  treatment  of  cataract  by  his  peripheral  incision  under  chloro- 
form anesthesia  (1863),  reducing  the  loss  of  the  eye  from  10  to  2  per  cent.,  and 
further  improving  the  operation  by  extraction  within  the  capsule  (1888), 
originated  the  operative  treatment  of  trachoma  and  trichiasis  (1887),  wrote 
a  fine  memoir  on  the  work  of  his  friend  von  Graefe  (ISSS),  and  enjoyed  the 
largest  consulting  practice  in  eastern  Europe,  patients  streaming  in  even  from 
Russia;  the  brothers  Alexander  (1828-79)  and  Hermann  Pasenstecher  (1844- 

),  the  former  of  whom  made  his  mark  in  the  history  of  cat-aract  by  the 
extraction  of  the  lens  in  the  closed  capsule  through  a  scleral  incision  (1866); 
Edwin  Theodor  Saemisch  (1833-1909),  of  Luckau,  who  first  described  serpigi- 
nous ulcer  of  the  cornea  and  its  treatment  (1870)  aD<l  vernal  conjunctivitis  or 
FrShjahrakaiaTTh   (1876),   and  edited   the  above-mentioned  Handbuch  with 

'  Arch.  f.  Anat.,  Physiol,  u.  wissensch.  Med.,  Berl.,  1868,  657-681. 
*  De  physiologie  der  spraakklanken,  Utrecht,  1870. 
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(18S5),  nith  a  dictionary  of  ophthalmolc^y  (1887),  with  the  editing  of  the 
Arabic  t«xt8  (1005),  and  with  the  moet  complete  and  acholarly  iaatoey  al  bif 
science  which  haa  ever  been  written  (1899-1911);  Theodor  Leber  (1840- 
1917),  who  studied  the  diabetic  disorders  of  the  eye  (1875)  and  the  diBoroen  of 
circulation  and  nutrition  of  the  «ye  (1876);  Ludwig  laqneui  (1839-1909). 
who  introduced  the  uae  ot  physostigmin  in  glaucoma  (1876)^  RichArd  Lie- 
breith  (1830-1917),  of  Konigsber^,  who  introduced  lateral  illuminatioD  ia 
microscopic  investigation  of  the  living  eye  (1855),  and  published  the  first  atlu 
of  ophthalmoscopy  (1863),  in  which  he  was  followed  by  Jaeger  von  Jaxtthal 
(1869);  and  Hermann  Jakob  Knapp  (1832-1911),  of  Daubom,  Heaae-Nassau, 
who  became  one  of  the  leading  ophthalmotoKists  of  New  York  City,  founded 
the  ArMvea  of  OphUtalnwIogy  and  Olohgy  (New  York,  1869),  and  wrote  valu- 
able memoirs  on  curvature  of  the  cornea  (1S59)  and  intra-ocular  tumm 
(1869),  and  other  subjects. 

On  the  didactic  side,  the  most  eminent  living  ophthahnoloipst 
is  Ernst  Fuchs  (1851-  ),  of  Vienna,  a  pupil  of  Brake  and  Bill- 
roth, Arlt's  assistant  (1876-80),  professor  of  ophthalmology  at 
Lifige  (1880-85)  and  Vienna  (1885),  who  is  the  author  of  important 
monc^aphs  on  sarcoma  of  the  uveal  tract  (1882),  blindness 
(1885),  and  the  histopathology  of  sympathetic  ophthalmia  (1905), 
of  improvements  of  Jaeger's  test-types  {Leseproben  fur  die  Nske, 
1895),  and  of  the  outstanding  German  treatise  on  eye  diseases 
(1889),  which  has  passed  throi^h  12  editions  and  many  transla- 
tions, including  the  Japanese. 

Of  works  relating  to  the  normal  eye  we  may  mention  Henry  Gray's  memoir 
on  the  optic  nerves  (1849),  Max  Schultze'a  memoir  on  the  anatomy  and 
physiology  of  the  retina  (1866);  the  theories  of  vision  of  Helmholti  (1S67), 
Ewald  Hering  (1872-75)  and  Christine  Ladd  Franklin  (1892)- Willy  Kuhne's 
investigations  of  visual  purple  (1877),  and  Johannes  von  Kriea  memoir  on  the 
function  of  the  rods  in  the  retina  (1895).  The  examination  of  the  eye  ws« 
furthered  by  such  inventions  as  the  aatigmomet^r  (1867)  of  Emile  Javal 
(I&39-1907),  of  Paris;  by  the  Javal-Schiiitz  ophthalmometer  (1881);  by  the 
method  of  retinoscopy  introduced  by  Ferdinand  Cuignct  (1873),  and  by  the 
keratoscope  invented  by  A.  Placido  (18S2).  Color-blindnem  was  investigated 
by  the  Swedish  physiologist  Alarik  Frithiof  Holm^en  (1831-97),  who  intro- 
duced the  wool-skein  teat  (1874)  and  gave  special  coasideration  to  color- 
blindness under  railway  and  maritime  conditions  (1878).  The  relation  of 
eye-strain  and  astigmatism  to  headaches  and  other  neurotic  symptoms  was 
first  investigated  by  8.  Weir  Mitchell  (1874)  and  William  Thomson  (1879), 
and  applied  extensively  to  morbid  psychology  by  Gcoi^e  M.  Gould  (1888). 
The  work  of  Alexander  Duane  (18.58-  )  on  accommodation  and  on  evolu- 
tion of  squint  and  of  James  Thorington  (1858-  )  on  refraction  (1916) 
has  taught  much.  The  relation  of  eye  diseases  Ut  general  and  organic  diseaaee 
of  the  body  was  especially  treated  by  Richard  Forster  (1877)  and  in  1898  by 
Hermann  Schmidt-IUmpler  (1838-1915).  who  was  also,  with  Hermann  C<rfu 
(1838-1906),  a  pioneer  in  the  examination  of  the  eyes  of  school-children.  TTie 
bactcriolt^y  of  the  eye  was  especially  advanced  by  Robert  Koch,  who  dis- 
covered the  bacilli  of  two  different  fomw  of  Egyptian  conjunctivitis  (1883); 
by  John  EL  Weeks,  who  found  the  same  organism  as  the  cause  of  "pink-eye" 
(ISS6);  by  Henri  Parinaud  (1844-1905),  ot  Paris,  who  described  an  mfectious 
tubercular  conjunctivitis  transmissible  from  animals  to  man  (1889),  and  a 
lacrimal  pncumococcic  conjunctivitis  in  new-bom  infants  (1894),  both  asso- 
ciated with  his  name;  and  by  Victor  Morax  and  Theodor  Axcnteld.  who 
simultaneously  described  the  diplobacillary  form  of  chronic  conjunctivitis 
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(1896-S7).  In  1894,  Aienfeld  described  in  masterly  style  the  pyemic  or 
metastatic  ophthalmia,  first  not«d  by  J.  H.  Meckel  in  1S54,  Apart  from  the 
Graefe-SaemiBch  Handbuch,  the  best  modem  works  oc  ophthalmology  are 
the  monumental  treatises  of  Ernst  Kuchs  (1889,  12  ed.,  1910)  and  Louis  de 
Wecker  (1832-1906)  and  Edmond  Landolt  (1846-  ),  published  1880-89. 
Another  Kood  work  is  that  of  the  Greek,  Photinos  Panas  (1894),  whose  name 
is  especially  associated  with  an  operation  for  congenital  and  paralytic  ptosis 
(1886).  Besides  the  Americans  already  referred  to,  we  may  mention  Henry 
Willard  Williams  (1821-1895),  who  introduced  the  treatment  of  iritis  without 
mercury  (1856)  and  a  method  of  suturing  the  flap  after  cataract  extraction 
(1866) ;  Cornelius  Rea  Agnew  (1830-88),  who  described  a  method  of  operating 
tor  divergent  squint  (1866);  Henry  Dniry  Noyes  (1832-1900),  who  first  in- 
vestigattd  retimtis  in  glycosuria  (1867);  Lucicn  Howe  (1848),  author  of  The 
Muscles  of  the  Eye  (1907):  CeaeyA.  Wood  (l>iB6-  ),  editor  ot  the  Americon 
Encudo-pediaofOphlludmoiogy  (1913-21),  notable  for  work  on  alcoholic  amblv' 
opia  (1904)  and  a  monograph  on  the  fundus  ocuh  of  birds  (1917) ;  Edward  Jack- 
son (1856-  ),  editor  of  the  American  Journal  of  Ophthalmology  (1898), 
author  of  a  valuable  work  on  skiascopy  (1895):  George  E.  deSchweinitz  (1858- 
),  author  of  a  sterling  text-book  (1892),  who  has  donejmuch  valuable  work 
on  the  toxic  amblyopias  (1896),  and  the  work  of  E.  Dyer  on  asthenopia  (1866); 
George  T.  Stevens  on  classification  of  the  het«rophorias  (1886);  G.  C  Savage 
on  functions  of  the  oblique  muscles  (1893),  and  William  H.  Wiliner  on  eye  con- 
ditions in  aviators  (1918).  Manv  instruments  and  test  types  have  been  in- 
vented, notably  the  electric  lignt  ophthalmoscope  of  W.  8,  Dennett,  F. 
Buller's  shield  for  ophthalmia  neonatorum  (1874),  and  the  tangent-plane  of 
Alexander  Ehiane.  Aside  from  the  great  work  of  Julius  Hirschberg  (189ft- 
1911),  good  histories  of  ophthalmology  have  been  written  by  August  Hirsch 
(1877).  P.  Pansier  (1903),  and  Carl  Horstmann  (1905). 

L«i7iigo1<%y  and  rhuologr  were  specially  advanced  by  the  introduc- 
tion of  laryngoscopy  by  Benjamin  Babington  (1829),  Robert  Liston  (1837), 
Manuel  Garcia  (18551  Ludwig  TOrck  (1858-60),  and  Johann  Czerniak  (1858); 
of  rhinoscopy  by  Phihpp  Bozzini  (1773-1809),  in  1807,  and  (successfully)  by 
Czermak  (1859)  j  of  autoscopy  of  the  larynx  and  trachea  without  the  mirror 
by  Alfred  Kiratem  (1863-  ).  of  Berlin,  in  1895,  and  of  direct  bronchoscopy 
by  Gustav  Killian  [1860-  ),  of  Mainz,  in  1898.  Laryngoscopy  was  m- 
troduced  in  New  York  in  1858  by  Emeat  Krakowiier,  of  Vienna,  who  was  the 
first  physician  in  America  to  demonstrate  the  vocal  cords.  In  1858  also, 
EJphrtum  Cutterj  of  Massachusetts,  devised  a  laryngoscope  with  two  tubes, 
one  for  observabon,  one  for  illumination.    Suspension-laryngoseopy  {Schwebe- 


laryngosko-oie)  was  mtroduced  by  KiUian  in  1912.  The  anatomy  of  the  larynx 
and  the  physiology  of  the  voice  and  speech  were  investigated  by  Johan: — ■ 
Miiller  (1839),  Ernst  von  Brflcke  (1856),  F.  C.  Donder?  (1870),  Hubert  v 


(18! 


Luschka  (1873),  and  Carl  Ludwig  Merkcl  {ArUkropophonik,  1876).  Max 
Schultze  investigated  the  histology  and  nerve-endings  of  the  Schneiderian 
(1863),  Emil  Zuckerkandl  the  anatomy  and  patholojfy  of  the  acces- 
s  (1882-92),  and  Hendrik  Zwaardemaker  the  physiology  of  smeQ 
_.  ..  A  perfected  method  of  photographing  the  larynx  was  devised  by 
_  jomas  Rushmore  French  in  1884.  Important  early  treatises  on  laryngology 
were  those  of  John  Cheyne  (1777-1836)  on  the  Palhology  nf  the  Membrane  iff 
the  Larynx  and  Bronchia  (1809),  William  Henry  Porter  (1790-1861)  on  the 
eurgjcol  pathology  of  the  larynx  and  trachea  (1826),  Armand  Trousseau  and 
Hippolyte  Belloc  on  laryng^  phthisis,  chronic  laryngitis,  and  disorders  of 
the  voice  (1837),  Horace  Green  (1802-66)  on  diseases  <j  the  air-passages 
(1846),  Samuel  D.  Gross  on  foreign  bodies  in  the  air-passaKee  (1854),  Sir  Morell 
Mackende  on  laryngeal  tumors  (1871).    As  Bryson  Delavan  says.'  the  bi  ' 
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introduced  by  Eugene  Bouchut  (1818-91)  in  1856-8,  first  done  in  Paris  in 
connection  with  tracheotomy  by  Trousaeau  (1851-59),  and  perfectol  tliivugh 
the  conscientioiu)  labore  (1885-^)  of  the  selt-siicrificinR  Joseph  P.  O'Dwyet 
(1841-B8),  of  Cleveland,  Ohio,  whose  name  stands  with  those  of  Sc-mmelwei> 
and  Credit  as  one  of  the  great  benefactors  of  infant  life.  Horace  Greea 
(1803-66),  of  Crittenden,  Vermont,  a  friend  of  Trousseau,  waa  tlie  pioneer  of 
laryngolofjy  in  the  United  Stutes,  the  first  to  treat  (liMcasfts  of  the  throat  by 
loud  appIi(»tionii  (1S38),  the  first  to  describe  cystic  and  malignani  laryngnl 
growtli  (1851-2),  and  the  author  of  important  works  on  croup  (1849)  and 
the  surgical  treatment  of  poiyps  of  the  larynx  (1852).  In  1873,  Clinton  Wag- 
ner orRtLiiized  the  Lnryncological  Society  of  New  York,  the  earliest  ai»«ociation 
of  its  kind.  Elsberg,  J.  Solia  Cohen,  Knight  and  Lefferts  founded  the  Arekum 
of  Laryngology  (New  York,  1880-83).  The  ancient  Icelanders  used  a  rii\g- 
knife  uvulotome.  The  lonsilloUime  was  invented  by  P.  S.  Physick  (182S), 
and  the  ring-knife  tonsillotoine  by  Fahnestock  (1832).  Charles  Henri  Ehr- 
mann (1792-1878)  was  the  firet  to  remove  a  laryngeal  polyp  (1844);  Victor 
von  BnmB  (1812-13)  firat  enucleated  u  larjTiBPal  pol>-p  by  the  bloodleaa  metbod 
(1862),  and  was  the  pioneer  of  laryngoscopic  surgery  (1865);  and  Rudidph 
Voltolini  (1819-89)  first  employed  the  galvanocautery  in  laryngeal  surgery 
(1867)  and  performed  the  first  laryngeiJ  oporation  tWDUgh  the  mouth  with 
external  illumination  (1889).  Paralysis  of  the  vocal  cords  was  first  carefully 
studiod  by  Carl  Cerhardt  in  1863-72.  Ottomar  Rosenbach.  in  1880,  and  lata 
Sir  Felix  Semon  stat«d  the  law  governing  the  site  of  immobilization  of  the 
vocal  cords  in  complete  and  incomplete  paralysis  of  the  recurrent  laryngeal 
nerve.  The  first  important  treatises  on  diseases  of  the  noee  were  the  Paris 
thesis  of  Jacques-Jjouis  Descliamps  jiU  (1804)  and  the  "Ophrfeiologie" 
(1821)  of  Hippolyte  Cloquet  (1787-1840),  which  were  followed  by  such  now 
and  throat  treatises  as  those  of  Horace  Green  (1846),  Carl  Seller  (1879),  M- 
Brragen  (1881),  E.  F,  Ingals  (1881),  Sir  Morell  Mackenzie  (1880-84),  0.  E. 
Sajoua  (1885),  Ottokar  von  Chiari  [1887),  R.  Voltolini  (1888),  Lenox  Broww 
(1890),  and  F.  H.  Boaworth  (1890-92),  In  1832,  the  explorer,  Geor^  Catlin. 
■published  hia  classic  on  MmUk  Breathing,  based  upon  his  observations  of  nas^ 
obstruction  in  North  American  Indians.  Benjamin  Lowenberg  was  the  fin* 
lo  consider  the  nature  and  treatment  of  ozena  (1885),  and  Ludwig  Grlinwald 
(1863-  )  the  surgical  treatment  of  nasal  suppuration  and  disease  of  the 
ethmoid  and  sphenoid  (1893).  Ephraim  Fletcher  In(;als  (1848-191R),  of  Lee 
Centre,  Illinois,  treated  deflections  of  the  nasal  septum  by  partial  excision  in 
1882,  and  this  operation  was  finally  perfected  by  Robert  Kries;  in  1889,  Otto 
T,  Freer  in  1902,  and  Gustav  Killian  en  1904.  Kllian  also  origmated  the  radi- 
cal operation  for  chronic  inflammation  of  tlie  frontal  sinus  (1903).  The  best 
histories  of  laryngology  and  rhinoloRy  are  those  of  Louis  Elsberg  (1879-80), 
Gordon  Holmes  (1887),  Jonathan  Wright  (1808,  1914),  and  the  monumental 
work  of  C.  Chauveau  on  the  history  of  diseases  of  the  pharynx  (Paris,  1901- 
-OP). 

The  foundations  of  otoloCT  were  the  catheterination  of  the  Eustachian 
tubes  through  the  mouth  by  Guyot  (1724)  and  Cleland  (1741),  the  masttnd 
operations  of  Petit  (1774)  and  Jasser  (1776),  Cooper's  perforation  of  the  tym- 
panic membrane  for  deafness  (1800),  and  the  monographs  of  Valsalva,  Cotugnu, 
Scarpa,  and  others.  The  first  treatise  on  diseases  of  the  ear  was  written  bv 
Jean-Marc^aspard  Itard  (1775-1838),  of  Oraison  (Provence),  in  1821.  anil 
this  important  work  was  followed  by  such  treatises  as  those  of  Joseph  Toynbee 
(1S60),  Anton  Friedrich  von  TrBllach  (1866),  Lawrence  Tumbull  (1872),  Sir 
William  B.  Dalby  (1873),  St.  John  Roosa  (1873),  Adam  Politzer  (1878-82),  Vic- 
tor Urbantfichitsch  (1880),  and  Frie<lrich  Bezold  (1906).  Max  Schultw  de- 
scribed the  nerve-endings  in  the  labyrinth  (1858),  Helmholtz  the  mechanics  of 
the  ossicles  and  membrana  tympani  (1869),  Goltz  the  physiological  aignificalice 
of  the  semicircular  canals  (1870),  the  younger  [Magnus  Christian]  Retrius 
wrote  an  important  monograph  on  the  vertebrate  ear  (1884),  Julius  Richard 
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Ewald  studied  audition  in  birds  deprived  of  the  labsrinths,  and  Stanislav  Stein 

the  functions  of  separate  parts  ot  the  labyrinth  (1894).  Adam  Polit»r  (1835- 
1020),  of  Albert),  Hungai?,  was  the  fimt  to  obtain  pictures  of  the  membrana 
tympani  by  illumination  (1865),  which  he  afterward  illustrated  in  an  atlas  of 
14  plates  aod  392  pictures  (1S96).  The  transmissLon  of  sounds  through  the 
cranial  bones  in  diagnosis  of  aural  diseases  was  first  studied  by  Johann  C.  A. 
Lucae  (1870),  and  great  advances  in  exploration  were  made  by  Friedrich 
Beiold  (1842-1908),  of  Rothenburg  ob  der  Tauber,  who  gave  the  first  clear 
description  of  mastoiditis  (1877),  introduced  new  tests  for  audition  in  deaf- 
mutism  (1896)  and  in  unilateral  deafness  (1897).  Among  other  advances  were 
the  Weber  and  Rinn^  tests,  Hartmann'a  diapasons,  and  Sir  Francis  Gallon's 
whistle  for  determining  the  superior  limits  of  audition.  The  pioneers  of  aural 
surgery  in  the  nineteenth  century  were  Sir  Astley  Cooper  (1801)  and  Sir  Wil- 
liam Wilde  (1843-53),  and  after  their  time  the  most  important  English  work  on 
the  subject  was  that  of  James  Hinton  (1827-75),  of  Guy's  Hospital  (1874). 
The  modem  surgery  of  the  ear  and  mastoid  has  been  mainly  the  work  of  the 
Germans,  In  1873,  Hermann  Schwartze  (1837-1910)  and  Adolph  Eyaell  de- 
scribed the  method  of  opening  the  mastoid  by  chiseling  [lypische  Aufmeissel- 
UTtg).  This  operation  was  further  improved  by  Emanuel  Zaufal  (1884)  and 
Ernst  Kliater  (1889),  while  Ludwig  Stacke  (1859-1918)  introduced  excision 
of  the  ossicles  (1890)  and  greatly  improved  the  surgery  of  the  middle  ear 
(1892-97).  Aural  vertigo  was  first  described  by  Prosper  Mfiniare  (1799- 
1862)  in  1861,  was  again  noted  by  Charcot  as  "vertigo  all  aure  Isesa"  (1874), 
while  the  relatioas  fetween  nystagmus  and  vestibular  or  cerebellar  disease 
had  been  noted  by  Purkinje  and  Flourens,  and  have  been  developed,  in  the 
twentieth  century,  by  Robert  BAriny.  The  authoritative  history  of  otology 
by  Adam  PoUtzer  is  now  completed  (1907-13'). 

Modem  dentistiy,  since  the  days  of  Fauchard,  Pfaff  and  Hunter,  has  been 
largely  developed  by  Americans.*  On  the  technical  side,  the  hand  maUet 
(E.  Merrit,  1838),  vulcanite  artificial  dentures  (Charles  Goodyear,  jr.,  1855). 
the  rubber  dam  (S.  C.  Bamum,  1864),  the  use  of  amalgams,  the  Morrison  and 
Bonwill  dental  engines  (1870-71),  crown  and  bridge  work  (C.  M.  Richmond, 
1878),  the  use  of  amalgams  and  porcelain  inlays  and  other  devices  are  nearly 
all  of  American  origin.  TTie  science  of  malocclusion  and  its  treatment  by 
orthodontal  procedure  originated  with  Fauchard  (1728)  and  John  Hunter 
(1771)  and  has  had  a  lengthy  and  complex  history  culminating  in  the  epochal 
work  of  Edwin  Hartley  Akgle,  who,  since  1887,  has  devoted  over  thirty  years 
to  the  classification  of  the  different  modes  of  malocclusion,  their  treatment 
by  the  many  technical  appliances  of  his  invention,'  the  organization  of  a 
School  of  Orthodontia  (1900)  and  a  Societjr  of  Orthodontists  (1901).  Dental 
bacteriology,  upon  which  aseptic  and  antiseptic  dentistry  is  based,  was  de- 
veloped by  WUloughby  Dayton  Miller*  (1853-1907),  an  American  professor 
in  Elerlin.  The  treatment  of  pyorrhea  alveolaris  by  scraping  was  introduced 
by  John  M,  Riggs  (1876).  Modem  maxillo-facial  surgery ,  which  made  such 
a  remarkable  record  in  the  F^iropean  War,  owes  much  to  Simon  P.  Hullihen, 
James  Edmund  Garretaon  (1828-95),  Norman  W.  Kingsley  (1829-1913), 
Truman  W.  Brophy,  Thomas  Rilebrown  (1836-1908),  Matthew  H.  Cryer, 
John  S.  Marshall,  Thomas  L.  Gilmer  (1849-  ),  Vilray  Papin  Blair  (1871- 
),  and  other  Americans,  and  latterly  Ui  such  European  surgeons  as  Pierre 
Sebileau,  A.  C.  Valadier  and  H.  D.  Gillies  (Plaglic  Surgery  of  Uie  Face,  1920). 
In  England  dentistry  was  lifted  from  the  status  of  a  trade  to  that  of  a  science 

'  For  bibliographic  references  to  this  section,  see  Surgeon  General's  Cata- 
logue, 1912,  2.  B.,  xvii,  pp.  172,  173. 

•  See  Dental  Cosmos,  Phila.,  1920,  Ixii,  1-73. 

■£.  H.  Angle:  Malocclusion  of  the  Teeth,  Philadelphia,  1887  (7.  ed., 
1907).  For  the  nistoi^  of  orthodontia,  see  B.W.Weinberger:  Intemat.  Jour. 
Orthodontia,  St.  Louis,  1916-19,  paatim,  and  for  Angle's  work.  Ibid.,  1919, 
V,  508-527. 

'W.  D.  MiUer:  The  Micro6rganismB  of  the  Human  Mouth,  Philod^hia, 
1890. 
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by  Sir  John  Tomes  (1S15-95),  a.  nurgeoD,  who  porly  made  hie  marie  bylus 
studies  on  the  hJHtology  of  bone  and  teeth  (1849-56).  invented  a  praclicable 
dental  forceps  (1839-40),  wrote  a  well-known  System  of  Dmtal  Sargtry  (I859I, 
was  one  of  the  founders  of  the  Odontological  Society  (1S56)  and  the  Denial 
Hospital  (1S5B),  and  was  ioatrumeDtal  in  securing  pasaaxc  of  the  Dental  Art 
(1878),  for  the  compulsory  education  and  registration  of  dentists. 

Neither  the  English  nor  the  French  clinical  medicine  of  this 
period  had  the  rigorous  scientific  tendency  which  characterized  ihe 
German.  In  England,  pathology  was  little  studied  after  the  time 
of  Bright,  Hodgkin,  and  Addison,  although  the  English  talent  for 
careful  clinical  oljservatioii  was  amply  illustrated.  The  brightwl 
phase  of  French  medicine  in  the  second  half  of  the  nineteenlh  wd- 
tury  was  its  neurology.     With  the  exception  of  Charcot,  most  of 


the  French  clinicians  of  the  time  were  brilliant  and  elegant  ei- 
positors  of  internal  medicine,  aa  Helmholtz  has  described  them, 
rather  than  original  workers  in  pathology.  Indeed,  as  we  .shall  see, 
there  are  no  professional  pathologists  in  French  medical  schools, 
their  places  being  supplied  by  physicians  practising  in  hospitals. 
In  experimentjil  medicine,  Jean-Antoine  Villemia  {1827-92} 
of  Prey  (Vosges),  a  medical  graduate  of  Strasaburg  (1852),  and 
professor  at  Val  de  Gr&ce,  achieved  an  undying  reputation  by  his 
proof  that  tu1>erculosis  is  a  specific  infection,  due  to  an  invisible, 
inoculable  agent  and  transmissible  by  inoculation  from  man  to  the 
lower  animals  (1865-69).  Before  the  advent  of  Pasteur,  these 
ideas  could  gain  no  credence,  although  Villemin  did  what  be  could 
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to  Spread  the  doctrioe  of  contagious  phthisis.  In  1870,  he  told 
his  aids  at  Val  de  Grfice  that  "the  phthisical  soldier  is  to  hia 
messmate  what  the  glandered  horse  is  to  its  yokefellow." 

Of  the  French  clinicians,  Armand  Trousseau  (1801-67),  of 
Tours,  a  pupil  of  Bretonneau,  professor  in  the  Paris  Faculty  (1850) 
and  physician  at  the  H6pital  St.  Antoine  (1839)  and  the  H6tel 
Dieu  (1850),  occupied  about  the  same  position  in  French  medicine 
as  Bright  and  Addison,  Stokefi  and  Graves  over  the  Channel.  He 
received  the  prize  of  the  Academy  of  Medicine  for  hia  classical 
treatise  on  laryngeal  phthi- 
sis (1837),  was  the  first  to 
perform  tracheotomy  in 
Paris  (1813'),  and  was  a 
pioneer  in  the  introduction 
of  thoracentesis  (1843)  and 
intubation  (1851).  Hefirst 
described  gastric  vertigo 
and  a  diagnostic  sign  of  in- 
fantile tetany,  consisting  of 
the  voluntary  reproduction 
of  the  paroxysms  during 
the  attack  by  compressing 
the  affected  parts.  His 
Cliniqne  midicak  de  V  Hdtel 
Dieu  (1861),  which  passed 
through  three  editions,  con- 
tains his  best  work,  much 
of  which  has  silently  taken  Arniand  TrouBseau  (1801-67). 

its  place  in  the  text-books. 

He  was  a  man  of  big  personality,  a  great  master  of  clinical  dehnea- 
tion,  and  a  generous  int«rpreter  of  the  ideas  of  other  men,  par- 
ticularly of  the  diseases  described  by  Bretonneau,  Addison, 
Hodgson,  Corrigan,  and  Duchenne  of  Boulogne.  His  last  pupils 
were  Dieulafoy  and  Da  Costa. 

Georges  Dieulafoy  (1839-1911),  of  Toulouse,  who  wrote  the 
most  readable  French  treatise  on  internal  medicine  in  his  day  (1880- 
84'),  and  is  otherwise  remembered  by  his  employment  of  the  trocar 
in  the  treatment  of  pleurisy,  hydatids,  etc.  (1869-72'),  was  a  fiery 
clinical  orator  of  the  meridional  type,  who  never  bothered  himself 
about  scientific  speculations,  but  built  up  a  large  clientele  and  as  a 
wise  humane  physician,  enjoyed  the  expression  or  exploitation 

'  Jour,  de  conn,  m^.-chir.,  Paris,  1833-34,  i,  5;  41. 

>  Dieulafoy:  Manuel  de  patholt^ie  interne,  Paris,  1880-84. 

*  De  I'sqwatioii  pneumatique  eoua-cutanfe,  Paris,  1870. 
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of  his  personality  in  the  clinics.  Handsome  and  gay  {It  bran 
Dieulafoy),  be  was  gifted  with  great  powers  ci  elocution  and 
mimicry,  a  natural  bom  actor,  with  the  gestures  and  intonatioDs 
of  an  Italian  tenor — deg  gesUs  qui  imj^oreiU  et  qui  eartgteni— 
and  he  always  succeeded  in  posing  his  diagnoeds  in  a  way  to  ezcilr 
the  greatest  admiration.  At  the  bedside,  Dieulafoy  was  ide«l 
A  physician  of  alert  intelligence  and  fascinating  peraonaUty, 
who  at  least  endeavored  to  make  his  teaching  anything  but  duU, 
his  passion  was  to  show  his  pupils  how  to  get  good  answus  b)* 
asking  the  right  questions,  without  offending  or  tiring  the  patients. 
The  patient  he  held  to  be  entitled  to  the  highest  consideratioo 
and  sympathy.  He  bad  an  excellent  classical  education  and 
first  attracted  Trouaseau's  attention  by  helping  him  out  with  a 
citation  from  Ovid.  He  did  good  work  in  separating  out  the 
compUcations  of  appendicitis  and  other  mlnutie.  In  his  spirited 
clinical  improvisations,  be  excelled  in  coinii^  such  expressiona 
as  "k  foie  appendictUaire,"  which  illustrate  his  virtuosity  in  the 
use  of  the  French  language,  but  convey  nothing  very  definite  to 
the  mind.  A  tablet  to  his  memory  was  set  in  the  walls  of  the 
Amphith^tre  Trousseau  in  1914. 

Sij^mond  Jaccoud  (1830-1913),  of  Geneva,  was  another  prom- 
inent Paris  internist,  whose  treatise  on  practice  (1871)  and  cUnical 
lectures  (1867-88)  enjoyed  about  the  same  reputation  aa  Dieula- 
foy's. 

Jean-Alfred  Foumier  (1832-1914),  of  Paris,  professor  in  the 
Paris  Faculty,  whose  name  is  associated  with  the  great  venereal 
chnic  at  the  H6pital  St.  Louis,  was  reputed  as  a  teacher  of  great 
power,  possessed  of  a  clear,  harmonious  voice,  full  of  the  finest 
delicacy  and  courtesy  to  patients  or  pupils,  universally  liked,  and 
penetrating  even  the  dullest  minds  by  his  luminous  inteUigence 
and  clear,  effective  mode  of  expression.  With  Diday,  of  Lyons, 
FournJer  did  most  to  develop  the  subject  of  congenital  s>'philis,  in 
which  he  brought  "order  out  of  chaos."  Practically  all  his  Ufe 
had  been  devoted  to  the  study  of  this  disease,  to  every  phase  trf 
which  he  added  something  of  clinical  importance,  aa  also  to  it« 
social  aspects  (.Syphilis  et  Marriage,  1890).  He  introduced  the  con- 
cept "parasyphilis"  and  his  statistics  on  the  causal  relation  of 
lues  to  ataxia  and  paresis  (1876-94')  are,  with  those  of  Erb,  the 
most  important  contributions  to  the  subject.  In  March,  1901,  he 
founded  the  Society  of  Sanitary  and  Moral  Prophylaxis.  Foumier 
is  described  as  a  keen-eyed,  close-cropped  mihtary  figure,  looking 
like  an  old  artillery  officer. 

Henri  Huchard  (1844-1910),  of  Auxon  (Aube),  was  a  clinician 

<  Fournicr;  Les  aflections  paraayphilitiques,  Paris,  1894. 
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I  of  the  same  effective  type.  He  is  especially  remembered  for  his 
r  studies  in  therapeutics,  his  Traits  des  nooses  (with  Axenfeld, 
^  1883),  his  fp-eat  monograph  on  disorders  of  the  circulation  (1889), 
.  and  particularly  by  his  work  on  the  clinical  forms  of  arterio- 
r    sclerosis  (1909),  which  he  did  most  to  develop. 

Charles-Jacques  Bouchard  (1837-1915),  late  dean  of  the  Paris 
I  Faculty,  a  masterful,  dominant  figure,  described  the  fulgurant 
pains  of  ataxia  with  Charcot  (1866),  was  the  first  to  call  attention 
to  autointoxication  (1887)  and  to  diseases  caused  by  diminished 
nutrition  (1879-80),  and  wrote  a  treatise  on  general  patholc^y 
(1899),  which  was  a  popular  students'  text-book. 


t,..™.  „.  „.,,.  .u^^^-Li.uij  „.  ..u^i^u.ui,^  (1868),  the  theses.of  L--A,  Thaon 
and  JacgupeJoseph  Grancher  (1843-1907)  on  the  unity  of  phthisis  (1873), 
Joseph  Dumoutier'a  account  of  slfieping  sickness  (1868),  Paul  Lorain'a  de- 
lineation of  uexual  infantilism  (1871),  the  descriptions  of  chronic  interstitial 
hepatitis  (1874)  by  Georges  Hnyem  (1841-  ),  ot  cirrhotic  jaundice  (1875) 
by  Victor-Charles  Hanot  (1844-06),  of  primary  endotheliomatous  hyper- 
trophy of  the  spleen  (1882)  by  Ernest  Gaucher  (1855-1918),  of  enteroptoais 
and  gaBtroptoeia  by  Frantz  Glfinard  (1885),  of  paralytic  vertigo  (kubisagari) 
by  F.  Gerher  (1886),  of  primitive  cancer  of  the  pancreas  by  Louis  Bard  and 
Adrien  Pic  (1888),  of  cyanotic  polycythemia  hy  Henri  Vaquez  (1892);  Gh. 
Bouchard  (1887)  and  A.  Combo  (1907)  on  auto-intoxication;  the  defimtion  ot 
the  concept  "acetonemic  vomiting"  (1905)  by  B.-J,-A.  Marfan  and  others; 
and  the  pediatric  treatises  of  Charles-Michel  Billard  (1828-33);  and  of  F. 
Rilliet  and  A.-C.-E.  Barthez  (1838-*3),  which  contains  an  early  account  of 
poliomyelitis.  Ot  later  French  pediatricians,  Jacquea-Joaeph  Grancher  (1843- 
),  Jules  Comby  (1853-  )  and  B.-J.-A.  Marfan  (1858-  )  are  prom- 
inent aa  authors  of  treatises  and  monographs  and  editors  of  pediatric  journals. 

German  clinical  medicine  in  the  second  half  of  the  nineteenth 
century  includes  such  names  as  Frerichs,  Traube,  Kussmaul,  Ger- 
hardt,  Ziemssen,  Leyden,  Senator,  Naunyn,  and  Friedrich  Miiller. 

Friedrich  Theodor  von  Frerichs  (1819-85),  of  Aurich,  graduated 
at  Gdttingen  in  1841,  and  soon  achieved  a  reputation  as  an  oph- 
thalmologist, but  aft«rward  went  over  to  scientific  and  internal 
medicine  and  became  one  of  the  founders  of  experimental  pathol- 
ogy. He  received  his  professorship  at  Gottingen  in  1S48,  after- 
ward holding  chairs  at  Kiel  (1850)  and  Breslau  (1852),  succeeding 
Scholein  at  Berlin  in  1859.  Frerichs  seems  to  have  attained  the 
sununit  of  his  profession  in  a  surprisingly  short  while,  and  his 
course  from  Gottingen  to  Berlin  has  been  likened  by  Naunyn  to  a 
triumphal  prc^ess.  Students  hung  upon  his  lips,  and  his  col- 
leagues revered  his  wonderful  precision  in  diagnosis.  At  forty,  he 
had  already  done  his  best  work,  his  great  monograph  on  digestion 
in  Wagner's  Dictionary  of  Physiol<^y,  his  discovery  of  leucin  and 
tyrosin  in  the  lirine  of  acute  yellow  atrophy  of  the  liver  (1855'), 

>  Frefldts:  Deutsche  Klinik,  Berl.,  1855,  vii,  341-343. 
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bis  pathological  studies  of  cirrhosis  of  the  liver,  pernicious  maluiil 
fever,  and  melanemia,  and  his  books  on  Bright's  disease  (1851') 
and  diseases  of  the  liver  (1858*).  Yet,  at  Berlin,  as  his  pupfl, 
Naunyn,  tells  us,  Frerichs  seemed,  at  the  he^ht  of  his  reputatiiu, 
to  undergo  a  sort  of  spiritual  and  intellectual  bhght.  Apart  from 
his  students,  of  whom  he  had  always  a  large  following,  he  became 
secluded,  reserved,  and  querulous,  and  wrote  little.  The  seoHid 
volume  of  his  work  on  diseases  of  the  hver  (1868)  is  said  to  show  i 


Friedrich  Theodor  von  Frcrichs  (1819-85). 


distinct  falling  off  in  talent,  although  his  lectures  were  alwaj's 
highly  esteemed  for  their  beautiful  concision  and  accuracy,  and  he 
enjoyed  an  enormous  consulting  practice.  This  change  in  French's 
personality  was  due,  Naunyn  thinks,  to  his  extreme  sensitiveness 
to  criticism;  to  the  opposition  which  he  encountered  in  Berlin, 
especially  from  his  mistakes  about  the  origin  of  the  bile-pigmente 
and  acids;  to  hie  fallinj;  out  with  Traube,  his  colleague  at  tlie 
Chants,  and  to  the  aggressive  enmity  which  he  encountered  at  the 

'  Die  Bright'sche  NierenkrEinkheit,  Brauiwchweig,  1S51. 
'  Klinik  der  Leberkrankbeiten,  Bratinachweig,  1858. 
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■  hands  of  Virchow.     So  strong  was  Virchow's  personality  that  even 
Ft   Graefe  and  Lai^enbeck  lined  up  with  him  in  official  opposition  to 
ii    Frerichs,  whose  productiveness  was  soon  sterilized  by  this  profea- 
^   eional  jealousy.     It  was  under  the  sympathetic  influence  of  Leyden, 
[     who  came  on  at  the  Chants  in  1876  and  eventually  succeeded 
t    him,  that  he  brightened  up  again  and  produced  a  monograph 
r    worthy  of  his  fame,  hie  work  on  diabetes  (1884'),  based  upon 
j    400  cases  and  55  autopsies.     The  clinical  lectures  of  Frerichs, 
which  he  deLvered  offhand,  are  described  by  Naunyn  as  of  classic 
perfection  of  pbraae,  clear  and  plastic  in  the  delineation  of  disease, 
and  as  having  a  rare  fresh- 
ness from  the  number  of  facts 
drawn  from  his  own  experience. 
His  diagnoses,  which  he  made 
offhand,  directly  upon  seeing 
the  cases,  were  usually  intui- 
tive,  always   developed  bb  a 
disturbance    of    physiological 
function,  and  never  Eidmitted 
to    be   wrong.    Like   Skoda, 
Frerichs    was    indifferent    to 
patients,  even  to  students,  car- 
ing    only    for    the    scientific 
aspects  of   the  disease  Itself, 
although    he   always   conde- 
scended to  outline  a  course  of 
treatment,    including   a    pre- 
scription.    In  person  he  was 
tall  and  ungainly,  yet  imposing 
through  his  style  of  delivery, 
which    was    frequently    dra- 
matic.    The  interests  of  Fre- 
richs is  that  he  developed  sci- 
entific    clinical    teaching    in 

Germany.  His  pupils  include  some  of  the  brightest  spirits  of 
modem  times,  such  men  as  ElhrUch,  Naunyn,  Leyden,  and  von 
Mering. 

Ludwig  Traube  (1818-76),  of  Ratibor,  Silesia,  was  a  pupil  of 
Purkinje,  Johannes  MUUer,  Skoda,  Rokitansky,  and  Schonlein, 
becoming  the  latter's  assistant  in  1849  and  professor  at  Berlin  in 
1857.  Traube  early  made  his  mark  as  the  founder  of  experimental 
pathology  in  Germany*  by  his  invest^ation  of  the  pulmonary 


(Boeton 


>  Frericlu;  Ueber  den  Diabetes,  BerUn,  1S84, 

*  See  A.  BomtUu:  Ztochr.  f.  esper.  Path.,  Berl.,  1919,  xx.  144-148. 
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diaonkn  occasioDed  by  KCtkm  of  the  vagns  nore  (1846).  Tina 
was  foDowed  by  studies  of  suffocatkm  (IfttT),  crises  and  aiticil 
da>-s  (1830),  the  pathtdogy  of  fever,  the  effetrts  of  diptab  ud 
other  drugs,  the  relatirai  of  caidiae  and  renal  diaordera,  ud 
particulariy  bj'  his  GetammeOe  BabUge  zitr  txperimentdtm  PaSu- 
logie  (1871-78),  which  gave  him  a  wide  reputation.  He  intro- 
duced the  tbermooieter  in  bis  rliiuc  about  1850.  Traube  was  oof 
of  the  first  of  the  Jewish  physicians  to  reeenre  facial  recognitiin 
sf  to*  the  events  of  1818,  and  his  cUnics  at  the  Chaiit^  sorai  beomc 
very  popular  on  account  of  his  exact  methods  and  bis  honot, 
sincere  attitude  toward  his  patients,  ffis  coontenance,  like 
Carlyle's  or  Ehrlicb's,  has  about  it  that  indefinable  aranething  whirti 
we  BSBOciate  with  tiie  honest  man. 
His  long-standing  dSerenoe  with  Fn- 
richa  was  due  to  the  usual  disputes 
about  clinical  material,  of  which  the 
latto",  as  physidanHO-cbief,  had  the 
^^  -,  lion's  share. 

F    J*^  ^*  Adolf  Kntwanaul  (1822-1902).  of 

^^^  f^^^k^  Graben,  near  Karismfae,  b^ao  as  an 
^^^^^•fl^^^^^  army  sui^geon,  becfMuing  lata'  pro 
^^^^^L^^H  fessor  at  Heiddbog  (1857),  &langen 
J^^M^^^V  (1859),  Freiburg  (1863),  and  Stras»- 
'T^^^JPf      burg  (1876). 

^  HisPttrlio'studics  were  upon  the  cbanr^ 

of  color  in  the  eye  (1845),  the  effect  of  ibe 

circulation  upon  the  movements  <rf  tk  iri» 

(I806).  the  relation  between  anemia  isA 

Adolf  Kussmaul  (1822-1902).     epileptiform  convuMons  (1857).    Ofgwawt 

importance   were   his   mono^raphB  od  tbe 

psychology  of  the  new-bnn  infant  (ISoSi.oo 

mcrrtirial  salivation  anil  its  relation  to  constitutional  syphilis  (1861).  and  «i 

diwtnlcrsof  fipecch  (1877).    He  wa.'s  the  first  to  dexcribe    periarteriitis  nodo^" 

(IWMi'J,  pTDitrcMsivc  bulbar  paraiyHl)  (1873),  and  diabetic  coma  with  aceft" 

ncmia,  and  the  peculiar  tj-pe  of  breathing;  ("air-hunger")  asaociated  with  the 

condition  (1874').    He  a<Ided  much  to  the  knowledKe  of  tetany  and  oKtcomvi- 

litiH.     Kcjually  brilliant  were  his  contributions  to  dia^osis  and  therapcutii^ 

He  introduced  the  concept  of    "pulnus    paradoxus"   (1873'),   was   the  fipt 

to  diagnose  mesenteric  embolism  in  the  living  subject  (1864),  tlie  fint  toal- 

t*mpt  esophagoMcopy  and  ^astroscopy  (1869*),  the  first  to  wash  out  tbt 

stomach  with  the  storoach-tubc  for  gastric  dilatation  (1867-69),  to  treat  Ks-*- 

tric  ulcer  with  large  doses  of  bismuth,  and  to  employ  thoncenteais  (1868'1 


'  Ibid.,  1874,  xiv,  1-46. 

'  Samml. klin.  Vortr.,  Leipz.,  1873,  No.  54  (Innere  Med.,  No.  62),  1637-74, 

'  DcutMhe  Ztschr.  f.  Chir.,  Leipz.,  1900-1901,  Iviii,  50(>-507, 1  pi.  (Com- 
munieatt-d  by  G.  Killian.) 

*  For  references  to  these  and  other  contributions  of  Kussmaul  ace  Deutschw 
Arch.  f.  klin.  Med.,  Leipz.,  1902,  Indii,  1-89. 
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His  Jugenderinnerungen  (1899)  is  one  of  the  best  of  medical 
autobic^aphies,  containiog  interesting  sidelights  on  the  palmy 
days  of  the  New  Vienna  School.  On  Christmas  day,  1893,  he 
distributed  among  his  friends  a  volume  of  poems,  privately  printed 
under  the  pseudonym  "Dr.  Oribaaios." 

Hi^  von  Ziemssen  (1829-1902),  one  of  Virchow's  pupils,  was 
professor  of  clinical  medicine  at  Erlangen  (1863),  and  (after  serving 
in  the  Franco-PruBEoan  War)  at  Munich  (1874),  where  he  directed 
the  city  hospital  and  founded  the  first  clinical  institute  for  instruc- 
tion in  the  specialties  (1877).     Ziemssen  was  one  of  the  great 


ErOBt  von  Leyden  (1832-1910).     (Berlin  Photographic  Company.) 


medical  encyclopedists,  whose  fame  rests  largely  today  upon  his 
Handbook  of  Special  Pathology  and  Therapeutics  in  seventeen 
volumes  (1875-85).  He  edited  handbooks  of  therapeutics  (1880- 
84),  hygiene  (1882-26),  and  skin  diseases  (1883-84),  and  made  in- 
numerable contributions  to  many  different  subjects. 

Ernst  von  Leyden  (1832-1910),  of  Danzig,  a  pupil  of  Schonlein 
and  Traube,  succeeded  the  latter  at  Berlin  in  1876,  and  also  suc- 
ceeded to  Frerichs'  clinic  upon  his  death  (1885).  In  1894,  he  was 
called  to  the  Russian  court  to  treat  Czar  Alexander,  for  which  he 
received  a  patent  of  nobility  in  1895.  In  1879  he  founded,  with 
Frerichs,  the  ZeUtchrift  f'Qr  kUmedte  Medisin,  and,  in  the  later 
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years  of  his  life,  was  an  active  co-editor  of  several  other  journals. 
He  did  most  to  promote  the  movement  for  hospitalisation  of 
phthisical  patients  in  Germany. 

He  acquired  a  erent  reputation  in  Berlin  and  specialised  in  neurology, 
his  most  famous  work  being  his  clinical  studies  of  tabes  dorsalia  (1863-19011, 
■      *      n  fever  (1870),  diseaaes  of  the  spinal  cord  (1874-76),  poliomyelitia 


1  neuritis  (1880),  periodic  vomiting  (1882),  and  prognosiB  ii 


poliomyditia 
heart  (uaeaK 


Hermann  Nottmagel  (1841-1905),  a  pupil  of  Traube  and  Vir- 
chow,  Leyden's  assistent  at  Konigsberg  (1865-68),  and  professor 
at  Freiburg  (1872),  Jem 
(1874),  and  Vienna  (1882- 
1905),  wrote  an  authorita- 
tive treatise  on  therapeutirs 
(1870),  made  many  excellent 
contributions  to  neurology, 
and  is  especially  memorable 
for  his  encyclopedic  Hand- 
book of  Special  Patholt^ 
and  Therapeutics  in  24  vol- 
umes (1894-1905).  He  first 
described  universal  anesthe- 
sia or  absence  of  all  sensation 
in  the  body  (Seeleiildhmung) 
in  1887.  His  favorite  clini- 
cal themes  were  the  diagnosis 
of  cerebral  diseases  (in  which 
he  separated  disease  of  the 
optic  thalamas)  and  diseases 
of  the  intestines  and  perito- 
j  neum,  on  which  he  wrote  a 
Hermann  Nothnajtel  (1841-1905).  (Bos-  classic  monograph  (1898). 
ton  Medical  Library.)  He  was  a  gifted   orator,  an 

impressive  lecturer,  and  a 
man  of  high  ideals.  A  victim  of  angina  pectoris,  he  stoically  set 
down  his  own  symptoms  in  writing  just  before  his  end.' 

Hermann  Senator  (1834-1911),  of  Gnesen,  PoHsh  Prussia,  a 
pupil  of  Johannes  Miiller,  Schiinlein,  and  Traube,  Ijecame  one  of 
the  directors  of  the  Charity  in  1881,  and  after  Frerichs'  death  he 
was  given  a  separate  medical  clinic  and  the  University  polyclinic 
(1888).  He  made  his  reputation  by  his  investigations  of  the 
pathology  of  fever  and  its  treatment  (1873),  diabetes  (1879), 
albuminuria  in  health  and  disease  (1882),  which  was  translated  for 

■  Deutsche  med.  Wochenschr.,  Leipz.  &  Berl.,  1905,  xnd,  1564. 
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the  New  Sydenham  Society  (1890),  and  diseases  of  the  kidneys 
(1896).  He  aim  described  infectious  peripharyngeal  phlegmon 
(1888). 

Carl  Gerhardt  (1833-1902),  of  Speyer,  professor  at  Jena  (1861), 
Wurzhui^  (1872)  and  Berlin  (1885),  devoted  himself  mainly  to 
internal  medicine,  pediatrics,  and  laryngology. 

He  made  important  contributionH  on  laryngeal  croup  (1859),  paralysis  of 
the  vocal  cords  (1863-72),  laryngeal  tumors  (1896),  Byphilis  of  the  larynx 
and  trachea  (1898),  and  was  the  author  of  treatises  on  auscultation  and 
pereuBsion  (1890),  diseaseB  of  children  (1880),  and  the  editor  of  a  p«at  hand- 
book of  pediatrics  (1877-96).  In 
1865,  following  Wilhelm  PettCTs'  " 
discovery  of  acetone  in  diabetes 
(1857),  he  introduced  his  iron-chlo- 
ride reaction  for  aceto-acetic  ether 
in  acetonemic  urine. 

In  connection  with  the 
name  of  Gerhardt,  we  may 
mention,  ae  contributors  to 
pediatrics,  Ekluard  Heinrich 
Henoch  (1820-1910),  of  Ber- 
lin, a  pupil  of  Schonlein  and 
nephew  of  Romberg,  who 
wrote  a  CUnic  of  Abdominal 
Diseases  (1852-58),  a  mas- 
terly series  of  essays  on  chil- 
dren's diseases  (1861-68),  lec- 
tures on  pediatrics  (1881),  and 
described  Henoch's  purpura 
(1874')  and  dyspeptic  asthma 
(1876^);  the  Viennese,  Alois 
Bednar  (of  Bednar's  aphthfe) , 
whose  treatise  on  diseases  of 
infants  (1850-53)  is  equally 
well  known;  Theodor  Esche- 
rich  (1857-        ),  of  Munich, 

whose  treatise  on  the  intestinal  bacteria  of  infants  (1886*),  con- 
tains the  first  account  of  Bacillus  coli  infections;  Adolf  Baginal^ 
(1843-1918),  of  Berlin,  author  of  a  handbook  of  school  hygiene 
(1876),  a  text-book  of  pediatrics  (1882)  and  many  separate  studies; 
and  the  Gahcian,  Adalbert  Czemy  (1863-  ),  who  introduced 
the  concept  "exudative  diathesis"  (1907*),  and  with  Arthur  Keller 

■  Henoch:  Berl.  klin.  Wochenschr.,  1874,  xi,  641-643. 

'  Ibid..  1876,  xiii,  241-243. 

•  Eflcherich:  Die  Dannbakterien  des  Siuglinga,  Stuttgart,  1886. 

•  A.  Czemy:  Monatwhr.  f.  Kinderbeilk.,  Leipi.  &  Wien,  1907-8,  vi,  1-9. 
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(1906),  wrote  a  f^reat  treatise  on  the  disorders  of  infantile  nutri- 
tion, in  which  the  digestive  diseases  of  infants  and  children  are 
separated  nnd  classified  according  to  metabolic  relations. 

The  subject  of  scientific  infant  feeding  was  inagurst«d  br 
Philipp  Biedert  (1847-  ),  who  wrote  the  first  important  treati* 
(1880),  giving  a  minute  classification  of  gastro-intestinal  disesHf 
in  infancy.  This  was  followed  by  the  treatise  on  the  metabolisn 
of  infancy  and  childhood  (1894)  of  Wilhelm  Camerer  (1842-  ). 
and  the  joint  treatises  on  infant  nutrition  and  ita  disordeis  ky 
AdallxTt  Czcmy  and  Arthur  Keller  (1906),  I^eo  Langstein  and 
Ludwig  F.  Meyer  (1910),  Ludwig  Tobler  and   G.  Bessau  (19U1, 

Of  recent  German  pediatrists,  the  greatest  was  Leonhard 
Heubner  (1843-  ),  a  pupil  of  Wunderlich  and*  successor  lo 
Henoch's  chair  at  Berlin,  author  of  treatises  on  disorders  of  in- 
fant nutrition  (1894),  diseases  of  children  (1903-6),  and  originator 
of  the  method  of  caloric  feedii^.  In  1898-9,  he  made,  with  Mai 
Kubncr,  the  important  investigations  of  the  food  requirements  of 
the  normal  an<l  atrophic  infant,  which  have  been  the  basis  of  all 
sutisequent  work  in  infant  metabohsm.  His  pupil,  Heinridi 
Finkelstein  (18(55-  ),  of  Leipzig,  originally  a  geolt^iist,  suc- 
ceeded Heubner  as  professor  at  Berlin,  and  in  1905—12,  produced  s 
remarkable  treatise  on  diseases  of  nurslings.  In  1906-10,  he 
intr<Hhiced  his  thoorj'  of  salt  and  sugar  intoxication  (altmenlaiy 
fever)  as  the  Imats  of  infantile  nutritive  disorders,  with  a  special 
"albunit'n  milk"  (Eiweisstnilck)  to  relieve  the  condition:  in  op- 
popitiim  l<i  the  theories  of  Biedert  that  casein  is  harmful,  of  A. 
C'zerny  (hat  fats  are  hunuful,  of  Hscherieh  that  intestinal  l>acteria 
are  harmful,  of  Botch  that  proteids  are  harmful  (percentage  feed- 
ing). This  thcor,-  of  Finkelstein,  latterly  abandoned  in  part  by 
himself,  has  l)ecn  the  storm-center  of  controversy  during  the  la^t 
decade. 

Arthur  Schlossmann  (1867-  ),  of  Dresden,  author  of  im- 
portant works  on  infant  hygiene  (1907)  and  stall  hygiene  (1909', 
collalKirated  with  Meinhard  Pfaundlcr  in  a  massive  pcdiatrir 
han.lbook  (lO(Hi).  In  1<H)8-14,  with  H.  Murschhaiiser,  he  showed 
the  marked  effect  of  muscular  activity  on  heat  production  during 
the  estiniatiun  of  iMi.-ial  metabolism;  and  in  1913,  investigate*!  the 
fasting  metabolism  of  infants, 

Bernard  Naunyn  (18Ht>-  ),  son  of  a  burgomaster  of  Berlin, 
was  Frcrichs'  (■lini<al  assistant  for  seven  years,  afterward  professor 
of  clinical  medicine  at  Dorpat  (1859),  Bern  (1872),  and  KiVnig^ 
berg  {1S72),  finally  succeedinu  Kussnmul  at  Strassbuig  in  1888. 
With  KlcKi  and  Schmie(iel)erR,  he  founded  the  Archi'vfur  erperi- 
nwtilellf  J'lilhohiiif  )i'iil  I'harmiikoimiic  in  1872,  and,  with  Mikulici. 
the  M iUlieihiiHji-n  aun  den  (Iniizgrbieten  der  Medizin  und  CfciV- 
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urgie  (1896).  Of  all  Frerichs'  pupils,  Naunyn  and  Ehrlich  have 
best  followed  the  master's  bent  in  experimental  pathology  and 
pathological  chemistry.  Aside  from  his  earlier  investigations  of 
hydatids  and  the  chemistry  of  the  transudates,  Naunyn  has 
devoted  his  whole  life  to  the  study  of  metabolism  in  diabetes  and  in 
diseases  of  the  liver  and  the  pancreas,  his  most  important  works 
being  his  clinical  study  of  gall-stones  (1892')  and  his  monograph  on 
diabetes  (1898»). 

In  the  former,  he  introduced  the  new  concept  of  "cholangitLs"  as  an  in- 
flammation of  the  lining  membrane  of  the  aroallest  bile-ducts  causing  oblitera- 
tion of  their  lumina,  explaining 
catarrhal  jaundice  and  syphiUtic 
hepatitis  as  primary  and  secondary 
forms  of  infectious  eholansitis  and 
regarding  biliary  calculi  as  the  effect 
rather  than  the  cause  of  the  same 
disease.  His  treatment  of  the  con- 
dition by  drainage  of  the  bile  tract 
shows  how  the  modem  clinician  may 
think  surgically  as  the  surgeon  clin- 
ically. He  opposed  Flint's  idea  that 
cholesterin  is  a  specific  product  of 
the  liver  secretions  or  of  rQetabaUsm. 
In  1883,  his  pupil,  E.  Stadelmann, 
discovered  ^xybutyrio  acid  and 
Naunyn  introduced  the  term  "acid- 
osis" {1906)  to  define  the  metabolic 
condition  of  acid  formation  in  dia- 
betic conuk. 

When  Naunyn  went  to 
Strassburg,  his  rigorous  Prus- 
sian temperament  excited  a 
great  deal  of  prejudice  and 
opposition  among  the  Alsatian 
population  and  it  took  him 
thirteeD  years  to  succeed, 
where  even  the  suave  Kuss- 

m^ul  bad  failed,  in  having  the  ancient  city  hospital  (built  1718) 
converted  into  the  splendid  new  building  (1901).  In  spite  of  an 
attractive  call  to  Vienna,  he  fought  it  out  in  Alsace,  where  his 
splendid  clinical  abilities,' his  stem  fidehty  to  duty,  his  love  of 
truth,  his  polished  wit  and  sarcasm,  did  not  fail  of  recognition  in 
the  end.  On  the  social  side,  he  was  known  as  a  man  of  widest  cul- 
ture, especially  in  music.  His  promised  autobiography,  if  we  may 
judge  from  the  fascinating  fragment  published  in  1908,  should  be 
the  most  interestii^  book  in  its  class. 


Bernard  Naunyn  (1839- 


'  Naunyn :  Klinik  der  Cholelithiai 
■  Der  Diabetes  mellitus,  Vienna,  1 


I,  Leipeig,  1892. 
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Naunyn'a  pupils  number  such  distinguiBbed  fMitboIo^cal  i .. 

Enutt  SUdehntim  (1853-  ),  of  Inaterburg,  who  iDTeatigatod  the  rdatica 
of  f3-oxybutvTic  acid  to  di&betic  coma  (18S3),  the  effect  cf  alkalieB  od  nieUb- 
oliam  (1890),  described  pentoeuria  (1894),  and,  with  M.  Alaaa^jreB  (1883). 
worked  out  the  Experimental  pathology  of  toxemic  and  hemolyuc  jaundict 
(1891');  Oscar  Hinkowaki  (1858-  T  of  Alexoten,  RiuhU,  i«1m>  deMiibid 
coOKmtal  acholuric  jaundice  with  splenomegaljr  and  urobilinuria  (1900*), 
BtuSed  the  presence  ot  oxybutyric  acid  in  diabetic  urine  (IfHM),  the  ^eetof 
excision  of  the  Uver  on  metaboLsm  (1885),  and,  with  JoMph  von  Merino,  the 
productioD  of  diabetes  by  exdsioa  of  the  pancreu  (1880-^);  Max  Sdnd« 
(1860-  ),  who  made  valuable  studiee  on  the  inhibitory  center  of  tbe  heart 
(1886)  and  the  comparative  phyBiology  of  tiie  brain,  and  Adolf  Ma(inia  hen 
(tS65-  ),  whose  name  is  particu&ly  anodated  with  diabetic  ctHoa  ana 
itH  treatment  (1890-1009).  Naunyn  and  hia  pupils  did  the  beet  recent  wwk  in 
chemicaJ  and  experimental  pathology. 

Joseph  TOO  Meiing  (184^  ),  of  Cologne,  a  pu[ul  of  Frericha 
and  Hoppe-Seyler,  inveatigated  phlorizin  diabetes  (1886)  and 
collaborated  with  Minkowski  in  his  experimental  work  on  pan- 
creatic diabetes  (1889). 

Carl  von  Noorden  (1858-  ),  of  Bonn,  professor  at  Frankfurt 
(1893)  and  Nothnagel's  successor  at  Vienna  (1906),  has  made 
important  studies  of  albuminuria  in  health  (1885),  disordos  of 
metabolism  (1892-95),  and  the  treatment  of  the  same  (1909).  ffis 
pupils,  H.  Eppinger,  W.  Falta,  and  C.  Rtidinger,  have  done  much 
to  develop  the  doctrine  of  the  correlation  of  the  internal  secretions 
of  the  ductless  glands  (1908-9). 

Fricdrich  MuUer  (1858-  ),  of  Augsburg,  a  pupil  of  Voit  and 
Gerhardt,  succeeded  Biermer  at  Breslau  (1890),  and  has  held 
chairs  at  Marburg  (1892),  Basel  (1899),  and  at  Munich  (1902), 
where  his  clinic  is  now  one  of  the  most  largely  frequented  in  Europe. 
An  able  internist  and  neurologist,  he  is  perhaps  the  most  scientific 
teacher  of  internal  medicine  today. 

Carl  Anton  Ewald  (1845-1915),  of  Berlin,  an  assistant  of  Fre- 
richa and  Senator's  successor  at  the  Augusta  Hospital  (1886),  is 
known  everywhere  for  his  great  work  in  disorders  of  digestion 
(1879-88),  his  use  of  intubation  in  exploring  the  contents  of  the 
stomach  (1875),  and  his  "test-breakfast,"  which  he  devised  (18S5) 
with  his  pupil,  Ismar  Boas  (1858-  ),  of  Eidn,  Posen,  author 
of  diseases  of  the  stomach  (1890-93)  and  tbe  intestines  (1899) 
are  also  highly  esteemed.  Boas  founded  the  first  polyclinic  for 
gasti-o-intostinal  diseases  in  Germany  (Berlin,  1886),  Ewald  was 
editor  of  the  Berliner  k'ininche  Wockenschrift  (1881-1907),  librarian 
of  the  Berlin  Medical  Society  and  an  authority  on  forestry. 

Ernst  Finger  (185(>-        ),  of  Vienna;  Hermann   von  Zeiss! 

'Stadelmann:  Der  letcruK  (etc.),  Stuttgart,  1891. 

'Minkowski:  Verhandl.  d.  Cong.  f.  inn.  Med.,  Wiesb.,  1900,  xviii,  316. 
A  non-oongi'nital  hemulytic  icterua  was  described  by  F.  Widal  and  P.  Abrami 

(1907). 
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(1817-84),  of  Zwittaii,  Moravia,  and  his  son  Maximilian  von 
Zeissl  (1853-  ),  of  Vienna,  have  distinguished  themselves  inj 
the  field  of  genito-iirinary  and  venereal  diseases. 

Of  the  brilliant  group  of  Italian  clinicians  and  epidemiologists, 
Angelo  Dubini  first  described  the  European  hook-worm  disease 
(1843)  and  electric  chorea  (1846);  Salvatore  Tommasi  (1813-88), 
of  Turin,  reformed  Italian  medicine  by  making  a  clean  sweep  of  the 
school  theories  of  Rasori  in  North  Italy,  Bufahni  in  Central  Italy, 
and  the  diathetic  school  of  Southern  Italy,  in  favor  of  a  physio- 
Ic^cal  interpretation  of  pathology;  the  veteran  Guido  Baccelli 
(1832-1916),  of  Rome,  became  widely  known  by  his  account  of 
aphonic  pectoriloquy  in  pleural  effusion  (Baccelli's  sign,  1875),  by 
his  methods  of  treating  aortic  aneurysm  by  the  introduction  of  a 
coil  of  metal  in  the  walls  (1876)  and  the  injection  treatment  of 
malaria  with  quinine  (1890),  syphilis  with  corrosive  sublimate 
(1894),  and  t«tanu8  with carbofic acid  (1905);  Camillo  Golgi  (184^ 
),  the  eminent  histolt^st,  Corrado  Tommasi-Cnideli  (1834- 
1900),  of  Rome,  a  pupil  of  Virchow,  Ettore  Marchiafava  (1847- 
1916),  Angelo  CelU  (1858-1914),  Battista  Grassi  {1855-  ),  and 
Amico  Bignami,  all  made  their  mark  by  brilliant  and  effective  work 
on  malarial  fever;  Pietro  Grocco  (1856-1916),  of  Pavia,  described 
paravertebral  dulnese  on  the  opposite  side  in  pleural  effusion 
(Grocco's  triangle,  1902);  Guido  Banti .  described  splenomegalic 
anemia  (1898);  Adelchi  Negri  (1876-1912)  discovered  the  Negri 
bodies  in  hydrophobia  (1903-4);  Aldo  Castellani  found  Button's 
Trypanosoma  gambiense  in  the  blood  of  sleeping  sickness  (1803), 
discovered  the  spirochsete  of  yaws  (1905),  and  (with  A,  J.  Chal- 
mers) wrote  the  best  modem  book  on  tropical  medicine  (1910); 
Edoardo  Maragliano  (1849-  ),  of  Genoa,  is  memorable  for  his 
work  in  tuberculosis;  Giuseppe  Saiiarelli  for  investigations  of  yellow 
fever;  Giuseppe  Guamieri  (1856-1918)  for  his  work  on  the  sup- 
posed parasites  of  variola  and  vaccinia  (1894);  and  as  clinicians 
AchiHe  De  Giovanni  (1837-1916),  Augusto  Tamburini  (1848-1919), 
Gaetano  Rununo  (1853-1917),  and  in  neurology,  Enrico  MorseUi. 

The  most  prominent  clinicians  and  pathologists  at  Guy's 
Hospital  during  the  later  period  were  Gull,  Wilks  and  Hilton  Fagge. 
Sir  William  Withey  Gull  (1816-90),  of  Colchester,  England,  gradu- 
ated in  medicine  from  the  University  of  London  (1846)  and  soon 
became  associated  with  Guy's,  where  he  taught  medicine  for  the 
rest  of  his  life. 


>  GuU:  Guy's  Hosp.  Rep.,  Loud.,  1856,  3.  b.,  ij,  143:  1858,  iv,  169. 

>  Ibid.,  1866,  3.  8.,  xii,  3S1-392. 
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(IWH'l,  ami,  with  Sutton,  the  "artrritK-iinilliiry  fibros 
(VHrJ"),  which  ahowml  that  the  cimcojit  "Blight's  duw 
thiiii  .1  liMia]  renid  iiiluction.  Ht;  uLto  wrote  upon  vow 
brill  HliNra-wi,  ''iuiorcKiii  norvoHa,"  foctitioiu  urticnrit 
A<1i1l-«iii,  "vitiliRoiiira"  or  x:tntlirluKmii  (IMl-Sa*).  i 
mi-w  ill  tin-  iiw  of  miile  fiTii  in  tcniii  {IH.V>)  and  of  static 
luciit  of  iiiTVOiw  iMw.-iiM'vt  {Mirti'j. 

III!  was  one  of  the  greatest  practitioners  of  1 
in  apiH-iiiance,  witty,  frenial,  nttractivc,  and  : 
He  is  sai<l  to  have  fascinated  his  patients,  to  i 
iinsliiiled  time  and  pninR,  but,  althouf;h  lulon 
Honiet  iines  r<'|)elle<l  his  crullea^riirs  by  his  inafristt 
imperious  tein|M;r,     His  clever  epigniins,  "Sav: 


Sir  William  Withny  ( !ull  .1: 


iiivcs|i>;;iics"  ;iiid  "Villi  aiv  a  healthy  man  < 
teiuii'd  til  sdotlii'  a  I rnublesornc  hyijoehondria* 
He  deliiicil  a  Tieiinnie  woirian  a^  "Mi's.  A.  ir 
ami  to  annllier  he  said,  "Madame,  you  have  ;■ 
opposed  siiriiical  anesilicsia  with  similar  IHppar 
son  (if  thiT:iiH>ul  ic  nilulisni,  although  he  was,  in 
skilful  with  such  driins  as  he  used.  "The  roat 
tiim."  be  said,  '"is  through  the  Huntcrian  Muspi 
an  apotbeeary's  shop."  Hi>  Irfi  a  fortune  ol 
uiipreeedfiited  in  the  hisiorv  of  nuihiane. 


I.- 


-rt,  \ii.  iMviv.-,, 

M.'il.-t'liir-  'IV..  I.ori.l..  ls71-7'.'.  Iv.  ■_*:;{-:c_M.  L»  |>1 
liny'-    l^.^]..  U..|v.  [^.11,1..  lv.-,iK)l.  -'.  s,.  vii.  -it 
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Sir  Samuel  Wflks  (1824-1911),  of  Camberwell,  England,  was 
associated  with  Guy's  Hospital  all  his  life,  and,  in  his  charming 
Biographical  Reminiscences  (1911),  he  appears  as  its  loyal  historian, 
recounting  the  discoveries  of  his  colleagues  with  scrupulous  fidelity 
and  settling  many  points  of  priority.  The  writings  of  WillM 
really  gave  the  diseases  called  after  Bright,  Addison,  and  Hodgkiu 
their  place  in  English  medicine. 

He  himself  introduced  the  l«nn  "enteric  Tever,"  was  one  of  the  first  to 
Btudy  visceral  sypbilia  (1857-63'),  left  clear  accounts  of  auch  rare  conditions 
as  osteitis  deformans  (1868*),  acromegaly  (1869I),  gave  a  classical  account 
of  alcoholic  paraplegia  (186S<), 
and,  as  dermatolomat,  described 
the  "lincffi  atrophirae"  on  the 
skin    (1861')     and    dissecting- 
room  wartii  (verrucfe  necrogen- 
ice) ,  or  subcutaneous  tubercu- 
losis (1S62<). 

Wilks  was  a  personal- 
ity of  rare  kindliness  and 
charm,  described  by  Osier 
as  one  of  the  han<^me8t 
men  in  London  in  his  time, 
with  "a  splendid  head  and 
merry  blue  eyes,  a  man 
whose  yea  was  yea  and 
whose  nay,  nay."  His  lec- 
tures on  pathological  anat- 
omy (1859,  re-edited  by 
Walter  Moxon,  1875),  and 
on  diseases  of  the  nervous 
system  (1878)  were  stand- 
ard soim:es  of  knowledge 
among  English  students  of 
his  time. 

Charles  Hilton  Fagge  (1838-83),  of  Hythe,  England,  editor  of 
the  Guy's  Hospital  Reports,  was  an  able  pathologist  and  clinician, 
an  authority  on  heart  disease,  an  investigator  of  cretinism  and 
rickets,  and  an  expert  dermatologist.  He  translated  Hebra  for 
the  Sydenham  Society  (1866-68),  grouped  keloid,  morphea  and 

'Tr.  Path.  Soc  Lond.,  1857-58,  ix,  55:  1860-fll,  xii,  216.  Guy's  Hosp. 
Rep.,  Lond.,  1862-63,  s.,  iic,  1-63,  4  pi. 

'  Tr.  Path.  Soc.  Lond.,  1868-69,  ra,  273-277. 

*  Wilks:  Biog.  Reminiscencee,  London,  1911, 198. 

*  Med.  TSmw  and  Gaz.,  Lond.,  1868,  ii,  470. 

'  Guy'e  Ho«p.  Rep.,  Lond.,  ISftl,  S.  b.,  vii,  297-301. 

*  Itrid.,  1862,  viii,  203-206. 


Sir  Samuel  Wilks  (1824-1911). 
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spurious  leprosy  under  the  cat^ory  "scleriasis"  (1867),  and  gaw 
the  cla&sical  description  of  gastromesenteric  ileus  (1869'),  fiist 
noticed  by  Rokitanaky.  His  Principles  and  Rractice  cf  Mtdi- 
dne  (1885-86),  which  was  eompleted  by  Philip  Henry  Py&^mith 
1840-1914)  and  Wilks  after  his  death,  ia  one  of  the  solid  books  of 
the  time. 

(lolding  Bird  (1814-54,)  of  Downham,  Norfolk,  described  osat 
uria  (1842),  wrote  an  important  book  on  Urinary  Deposits  (18Hi, 
and  WUH  a  pioneer  in  static  electrotherapy  (1841-49),  which  he 
employed  with  success  in  amenorrhea. 

FriMlcrick  William  Pavy  (1829-1911),  of  Wroughton,  Wiltshire, 
who  ^aduated  from  the  University  of  London  (1850-53)  and 
lectured  at  Guy's  Hospital  from  1866  to  1877,  had  worked  with 
Claud  Bernard  in  1853,  and  devoted  his  whole  life  to  the  thesi! 
that  the  liver  is  not  a  storehouse  of  available  carbohydrates. 

\lo  Hiartol  from  his  initial  discovery  that  blood  drawn  from  the  inferior 
vi<mi  cuva  of  tin  animal,  inimediatel.v  nftcr  it  has  \xxvt  killed  by  a.  sbarp  bio* 
on  the  lii'iid,  contains  no  Rugar;  from  which  he  interrwi  that  the  vxcete  of  m^ 
which  Ik-miini  nbt.iined  from  the  liver  viae  entirely  due  to  ncwit mortem  rhanp* 
in  that  orgun.  Vaxy  maintained  that  RUgor  is  decomposed  and  con\-erted  into 
fata  anil  proteins  in  the  intculines  and  rcachea  the  hver  only  when  it  is  in  eices*. 
By  many  ingenious  orgumenia  based  lorgelv  upon  ongiiuiJ  experimental  kotIc 
he  i^i(iw(-d  that  the  liver  doen  not  chan)[e  ttlycogen  into  sugar  durinf;  life,  tlut 
oxyf!endiH'snotd<'sln>y  sugar  in  the  blood,  and  that  glycogien  itself  exists  in  the 
blood;  but,  as  his  knowledge  of  the  subject  advanced,  his  views  uneon;4riou^T 
udjilsteil  themselves  to  ttHMte  finally  held  by  Bernard.  Gowland  Hopkiiu 
records  tlie  pathetic  and  ironic  fact  that  the  last  experiment  which  Pavj-  per- 
furmeil  indicated  llint  more  than  19)  grams  of  dextrose  per  hour  coulif  be 
iMJe<'le<l  into  the  blood  without  appearing  in  the  urine,  which  e\i>l(ide«  the 
]>nncipal  argument  uixm  which  he  based  his  theory.  Pavy  was  undoubtedly 
right.  hllwc\^T,  hi  holihng  that  too  much  stress  has  been  laiil  upon  the  linr 
as  a  sugar  prtNinecr.  He  was  the  first  to  describe  cyclic  or  postural  albu- 
minuria (ISSTi)  and  the  t>-pliojdal  arthritis  known  as  ''Pavj-'s  joint"  ao<l  is 
also  rcineml>ered  bvhissiibstitutionof  ammonia  for  caustic  potash  in  Fehling'* 
wJution  (Pavy's  b(ue  fhiidl,  which,  a»  Pavv's  pellets,  was  one  of  the  first  prep- 
nrjitioiiM  to  he  iii.ide  in  tabloid  form.  He  nad  probably  the  largest  practice  in 
Loniloii  in  di:il>etie  case:*,  in  the  treatment  of  which  he  was  partieulaily  suc- 
cessful, iinil  his  "Treatise  on  Food  an<l  Dietetics"  (1874)  b  an  index  of  his 
reputation  a."  an  invest  iini tor  of  metabolism. 

Sir  William  Jenner  (1815-98),  of  Chatham,  England,  professor 
at  the  University  College,  London,  and  phj'sician  to  Queen  Vic- 
toria, W!is  Gull's  great  rival  in  practice,  in  which  he  was  so  suc- 
cessful that  he  left  Ix'hind  him  a  fortune  of  £375.0OO.  He  was  a 
solid,  able  man,  whose  fame  today  rests  upon  the  fact  that,  from  a 
rigid  {linical  and  palhological  examination  of  thirty-aix  cases,  he 
sei>aratod  typhus  from  ty|>hoid  fever  (1847*),  althot^h  ten  years 
later  than  Gerhard  in  America. 

'tiuvs  llosp.  H.-p.  I,<.nd..  IStili.  :t.  s,,  xiv,  321-339.  TV.  Path.  Soe. 
Lond..  lS75-7ti.  \xvii,  157-lliO. 

'Jenner:  Month.  Jour.  Med.  Sc.,  Edinb.,  1849,  ix,  t}63-680. 
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Charles  West  (1816-98),  of  London,  was  a  practitioner  of  ob- 
stetrics, gynecology,  and  pediatrics,  whose  Lectures  on  Diseases  of 
Children  (1847)  was  the  best  English  work  of  his  time  and  was 
translated  into  many  languages,  notably  by  Henoch  into  German. 
He  delivered  the  Lumleian  lectures  on  nervous  disorders  in  chil- 
dren (1871)  and  was  the  main  founder  of  the  Hospital  for  Sick 
Children  in  Great  Ormond  Street,  which  has  now  the  largest 
clientele  of  children  in  the  world. 

Other  prominent  Enghsh  practitioners  of  the  time  include  John 
Hughes  Bennett  (1812-75),  who  described  leukemia  (1845); 
Charles  J.  B.  Williams  (1805^9),  who  was,  in  his  day,  an  authority 
on  consumption  and  diseases 
of  the  chest;  Thomas  Blizard 
Curling  (1811-88),  who  first 
noted  myxedema  (1850);  Sir 
Alfred  Baring  Garrod  (1819- 
1907),  who  introduced  the 
"thread  t«3t"  in  gout  (1848- 
54')i  and  wrote  an  important 
treatise  on  the  subject  (1859); 
William  Brinton  (1823-67), 
who  described  plastic  linitis, 
in  his  work  on  Diseases  of  the 
Stomach  (1859);  Sir  Thomas 
Barlow  (1845-  ),  who  first 
described  infantile  scurvy  (Bar- 
low's disease,  1876-82^),  and 
George  Frederick  StiU  (1868- 
),  physician  to  the  Great 
Ormond  Street  Hospital,  who 
described  arthritis  deformans 
in  children  (Still's 
1896'). 

Sir  Thomas  Clifford  Allbutt  (1836-  ),  Regius  Professor  of 
Physic  at  the  University  of  Cambridge,  described  the  histology  of 
syphilis  of  the  cerebral  arteries  (1868),  gave  an  early  description 
of  the  joint  symptoms  in  locomotor  ataxia  (1869*),  is  the  author 
of  the  Goulstonian  lectures  on  the  visceral  neuroses  (1884),  the 
Lane  lectures  on  diseases  of  the  heart  (1896),  and  is  the  editor  of 
a  useful  and  learned  System  of  Medicine  (1896-99, 2d  ed.,  1905-11). 

'Garrod:  Med.-Chir.  Tr..  Lond.,  1848,  locd,  83:  1854,  lootvii,  49. 
"  Barlow:  Ibid.,  1882-83.  Ixvi,  159-219.    Early  casea  were  described  by 
J.  O.  L.  Mdller  (1856-00),  who  did  not  consider  the  pathology  of  the  condition. 

•  Still:  Ibid.,  1896-97,  btxx,  47-59. 

*  Allbutt:  St.  George's  Hosp.  Rep.,  Lond.,  1868,  iii,  55:  IBOd,  iv,  259. 
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His  observations  on  the  effect  of  strain  in  producing  heart  disease 
and  aneurysm  (1871')  are  important,  in  connection  with  the  wwk 
of  Da  Costa  and  the  "effort  ayndroine"of  Lewis.  His  two-volume 
treatise  on  diseases  of  the  arteries  (1915)  summarizes  hia  own 
original  work  on  the  circulation.  His  valuable  contributions  tm 
medieval  science  (1901)  and  siiigery  (1905),  Greek  medicine  in 
Rome  (1909^),  and  Byzantine  medicine  (1913*)  give  him  a  unique 
place  among  medical  historians.  Few  have  approached  him  in 
literary  style  and  the  power  to  stimulate  thought. 

Sir  William  Osier  (1849-1919),  of  Bond  Head,  Canada,  Regiua 
Professor  of  Medicine  at  the  University  of  Oxford  (1904),  was  pro- 
fessor at  his  alma  mater, 
McGiU  University  (1874- 
84),  the  Univeraty  of 
Pennsylvania  (1884-89), 
and  at  the  Johns  Hopkins 
University  (1889-1904), 
where  he  did  most  to  de- 
velop the  scientific  teach- 
ing of  internal  medicine  in 
the  hospital  wards. 

lie  was  one  of  the  earlkst 
investiRators  of  the  blood-plate- 
Ifts  (1873)  j  described  the  vis- 
ceral comphrstions  of  erythemk 
multiforme  (1895),  a  form  of 
irmltiple  tdangiectasLS  (1901), 
an<l  chronic  cyanosis  with  poly- 
cvlhemia  and  enlarged  splceo 
(1903);  devoid!  special  mono- 
graplis  to  the  cerebral  palsies  of 
children  (1889),  chorea  (18941, 
Sir  William  Osier  (1849-1919).  abdominal  tumors  (1895),  ao- 

gina  pectoris  (1897),  cancer  of 
the  stomach    (1900),   and  hia 
done  much  Filigranarbeil,  such  as  the  description  of  the  er>-thematous  swell- 
ings (Osier's  spot«)  in  mulinnant  endocarditis  (1908). 

Osier's  Princi-pks  and  Practice  of  Medicine  (1892,  9th  ed.,  1920) 
is  the  best  English  text-book  on  the  subject  in  our  time.  His 
essays  on  Linacre  (1908),  An  Alabama  Student  (1908),  Servetia 
(19 10) ,  and  other  subjects  are  among  the  most  attractive  of  modem 
contributions  to  the  history  of  medicine.  In  this  field  he  is 
especially  memorable  for  his  studies  of  the  work  of  the  earlier 
American  clinicians,  whose  modem  status  he  has  done  most  to 

'  Allbutt;  St.  George's  Hosp.  Rep.,  1871,  v,  23. 

•Allbutt:  Brit.  Med,  Jour.,  Lond.,  1909,  ii.  1449;  1515;  1598. 

■iUlbutt:  Glasgow  Med.  Jour,,  1913,  Ixxx,  321;  422. 
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I    establish.     He  was  the  editor  of  Modem  Medicine   (1910),  also 
t    founder  and  editor  of  the  Quarterly  Jounwl  of  Medicine  (1908). 

When  he  came  to  die,  Osier  was,  in  a  very  real  sense,  the  greatest  '■ 
I  physician  of  our  time.  He  was  one  of  Nature's  chosen.  Good 
I  looks,  distinction,  blithe,  benignant  manners,  a  sunbright  person- 
ality, radiant  with  kind  feeling  and  good  will  toward  his  fellow 
men,  an  Apollonian  poise,  swiftness  and  surety  of  thought  and 
speech,  every  gift  of  the  gods  was  his;  and  to  these  were  added 
careful  training,  unsurpassed  clinical  abiUty,  the  widest  knowledge 
of  his  subject,  the  deepest  interest  in  everything  human,  and  a 
serene  hold  upon  his  fellows  that  was  as  a  sea!  set  upon  them.  His 
enthusiasm  for  his  calling  was  boundless.  As  Hare  says,  "Osier 
went  into  the  post-mortem  room  with  the  joyous  demeanour  of  the 
youthful  Sophocles  leadii^  the  chorus  of  victory  after  the  battle  of 
Salamis."  All  young  Enghsh  and  American  physicians  who  have 
followed  the  science  and  art  of  medicine  in  this  spirit  have  been 
"pupils  of  Osier,"  His  writings  have  been  aptly  described  as 
belonging  to  the  true  "literature  of  power."  The  \ps&  of  his  boy, 
killed  in  the  artillery  action  about  the  Ypres  salient,  broke  Hs 
heart,  but  could  not  bend  his  resolution  to  front  disaster  "with  the 
courage  that  befits  a  man."  At  the  last,  he  took  up  medical 
bibli<^raphy,  and  all  but  achieved  his  great  Bibliotkeca  Prima,  a 
Hallerian  catali^e  of  his  wonderful  collection  of  historical  te^ts. 
Bequeathed  to  his  Alma  Mater  at  McGill,  it  will  stand  as  a  monu- 
ment of  his  devotion  to  his  profession — 

"The  Bilent  organ  loudest  chants 
The  master's  requiem." 

In  Osier's  clinic  at  the  Johns  Hopkins,  much  important  work 
was  done,  such  as  the  studies  of  Ttinlnrinl  fever  by  W.  S.  Thayer 
and  others  (1886-1902),  the  investigation  of  amebic  dysentery  by 
William  T.  Councilman  and  Henri  A.  Lafleur  (1890-91),  the  find- 
ing of  the  microorganisnis  in  gonorrheal  endocarditis  and  septi- 
cemia by  W.  S.  Thayer  and  Geoi^e  Blumer  (1896),  the  studies  of 
eosinophilia  in  trichinosis  by  Thayer  and  Thomas  R.  Brown  (1897- 
98),  the  demonstration  of  sexual  conjugation  in  the  malarial  para- 
sites by  William  G.  MacCallum  and  Eugene  L.  Opie  (1897-98), 
and  the  exhaustive  study  of  pneumothorax  by  Charles  P.  Emerson 
(1903), 

Lewellys  Franklin  Barker  (1867-  ),  of  Norwich,  Ontario, 
who  succeeded  Osier  as  physician-in-chief  at  the  Johns  Hopkins 
Hospital,  has  done  much  to  advance  the  study  of  anatomy  in 
America  by  his  works  on  the  nervous  system  (1899)  and  anatomical 
nomenclature  (1907),  his  translation  of  Spalteholtz's  Hand  Atlas 
(1900),  and  hia  Laboraiory  Manual  (1904),  and  has  added  much 
to  Uie  literature  of  neurology  and  clinical  patholc^y.    In  1896, 
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be  described  a  unique  case  of  "circumscribed  unilateral  and 
elective  sensory  paralysis,"  analogous  in  its  bearings  to  the  autc- 
observation  of  Henry  Head,  and  with  Frederick  M.  Hanes  (1909), 
the  eye  signs  in  chronic  nephritis.  With  F.  J.  Sladen,  he  hasiho 
made  interesting  cHnical  and  pharmacological  studies  of  the  auto- 
nomic system  (1910-13)  and  is  the  author  of  an  exhaustive  treatise  ' 
on  diagnosis  (1916). 

William  Sydney  Thayer  (1864-  ),of  Milton,  Massachusetts, 
professor  of  clinical  medicine  at  the  Johns  Hopkins  University, 
has  made  extensive  investigations  of  malarial  fever  (1895-97)  sod 
typhoid  fever  (1904),  theobser- 
vati  ons  on  gonorrheal  endocardi- 
tis and  trichinosis  above  refeired 
to,  and  made  the  first  clinical 
notation  of  the  third  sound  of 
the  heart  (1908). 

Of  other  American  practi- 
tioners, Austin  Flint,  Sr.  (1812- 
86),  of  Petersham,  Massachu- 
setts, was,  in  his  lifetime,  an 
authority  on  clinical  medicine 
and  auscultation,  particularly  in 
his  treatises  on  practice  (1866), 
percussion  and  auscultation 
(1876) ,  and  medical  elhics 
(1883).  His  monograph  on 
phthisis  (1875)  "is  still  of  value 
today"  (Osier),  His  son,  Aus- 
tin Flint,  Jr.,  was  an  eminent 
physiologist. 

Alfred  L.  Loomis  (1831-951, 
of  Bennington,  Vermont,  wlio 
settled  in  New  York  City, 
wrote  the  best  American  text-book  on  Physical  Diagnosis  (1873), 
which  even  today  is  sometimes  consulted. 

William  Pepper  (1843-98),  a  native  of  Philadelphia,  described 
the  changes  in  the  bone-marrow  in  pernicious  anemia  (18751, 
wrote  many  good  papers,  and  edited  the  first  large  American 
System  of  Medicine  (1886),  but,  apart  from  his  great  practice,  his 
■activities  were  mainly  devoted  to  the  University  of  Pennsylvania, 
of  which  he  became  provost  (1881-94),  and  where  he  greatly  im- 
proved the  facilities  for  medical  education. 

Jacob  M.  Da  Costa  (1833-1900),  of  Philadelphia,  the  ac- 
complished pupil  of  Trous-seau,  wrote  a  standard  treatise  on  diag- 
nosis (1864),  and  much  upon  functional  diseases  of  the  heart.    He 


Jacob  M-  Da  Costa  (1833-1900). 
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n  was  perhaps  the  ablest  clinical  teacher  of  his  time  in  the  Eastern 
t  8tat^,  and  his  ideas  on  respiratory  percussion  were  adopted  by 
[!  Friedrich,  hia  views  on  typhus  by  Jaccoud.  He  described  irritable 
t  heart  in  soldiers  (1862-71),  which  was  also  ooted  by  Alfred  Stilli 
■  (1813-1900),  who  played  an  important  part  in  establishing  the 
r  individuality  of  typhus  and  typhoid  fevers  (1838)  and  was  a  promi- 
nent teacher  of  pathology. 

Nathan  Smith  Davis  (1817-1904),  of  Chicago,  perhaps  the 
leadii^  practitioner  of  that  city  in  his  day,  was  the  father  of  the 
American  Medical  Association,  and  the  author  of  a  history  of 
medical  education  in  the  United  States  (1851)  and  a  much  better 
report  on  the  same  subject  (1877). 

James  Tyson  (1841-1919),  of  Philadelphia,  Professor  of  pathol- 
<^y  (1876-89)  and  practice  (1899-1910)  in  the  University  of  Penn- 
sylvania, was  widely  known  for  hia  admirable  works  on  the  cell  doc- 
trine (1870),  examination  of  the  urine  (1875),  physical  diagnosis 
(1891),  practice  (1896),  and,  in  particular,  his  monograph  on 
Bright's  disease  and  diabetes  (1881). 

Eklward  Gamaliel  Janeway  (1841-1911),  of  New  Brunswick, 
New  Jersey,  who  succeeded  Flint  as  professor  of  practice  at 
Bellevue  Hospital  Medical  Coll^ie,  was  the  first  to  found  an 
extensive  whole-time  consultant  practice  in  this  country.  His 
Pathological  ReporU  on  AtUopsies  (1870),  the  record  of  six  years  of 
hard  work  at  Bellevue,  and  his  expert  skill  in  microscopy,  con- 
stituted the  basis  of  his  wonderful  skill  and  subtlety  in  diagnosis. 
He  was  in  every  sense  a  great  bedside  physician.  He  was  com- 
missioner of  health  in  New  York  (1875-81),  secured  the  first  hos- 
pital for  cont^ous  diseases  in  Manhattan  and  first  called  the 
attention  of  the  profession  to  leuksmia  (1876),  the  contagious- 
ness of  tuberculosis  (1882)  and  the  fever  of  tertiary  syphilis  (1898). 
His  son,  Theodore  Caldwell  Janeway  (1872-1917),  professor  of 
medicine  at  the  Johns  Hopkins  University  (1914-17)  and  author  of 
The  Clinical  Study  of  Blood-Preaaure  (1904),  and  served  with  credit 
and  distinction  in  the  Medical  Corps  of  the  U.  S.  Army  durii^  the 
recent  war,  in  the  period  preceding  hia  untimely  death. 

Frank  Billings  (1854-  ),  of  Highland,  Wisconsin,  professor 
of  medicine  in  the  University  of  Chicago,  edited  Frederich  Forch- 
heimer's  Therapeusis  of  Internal  Diseases  (1914),  and,  with  E.  C. 
Rosenow,  and  others,  developed  the  doctrine  of  focal  infection 
from  bacteria  of  the  streptococcus  pneumococcus  group  via  the 
teeth,  tonsils,  and  other  portals  (1909-16'). 

Henry  Leopold  Eisner  (1857-1916),  late  professor  of  medicine 
at  the  University  of  Syracuse,  summed  up  the  experience  of  a  life- 

I  Billmgi:  Focal  Infection.    Lane  Lectures,  New  York,  1916. 
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time  in  his  massive  treatise  on  [tfognous  (1916),  almost  the  only 
important  work  on  the  subject  aJFter  Prosper  Alpinus  (1601). 

Richard  Clarke  Cabot  (1868-  ),  of  Brookiine,  Mass.,  author 
of  various  treatises  on  diagnosis  (1896-1901),  was  an  early  worker 
with  blood-pressure  protocols  (1903),  challenged  the  accuracy  of 
most  hospital  diagnoses  as  tested  by  autopsy  findings,  introduced 
the  idea  of  teadiing  medicine  by  case-histories,  as  exemplified 
in  his  own  treatise  (1906),  his  "Differential  Diagnosis"  from  702 
cases  (1911-15),  and  in  the  subsequent  collections  of  James  Gregory 
Mumford  (1863-1914)  in  surgery  (1911),  E.  W.  Taylor  (1917)  in 
neurology  (1911)  and  John  Lovett  Morse  in  pediatrics  (1913). 

Prominent  among  American  specialists  in  gastro-enterology  are 
John  Conrad  Hemmeter  (1864-  ),  who  was  the  first  tomaliea 
radic^ram  of  the  stomadi 
(1896),  was  a  pioneer  in  du- 
odenal intubation,  and  is  au- 
thor of  the  earliest  complete 
American  treatises  on  diseases 
of  the  digestive  oi^ns  (1896), 
stomach  (1897)  and  the  intes- 
tines (1901),  a  manual  of  pfa>'s- 
iology  (1913)  and  many  contri- 
butions to  experimental  phj-s- 
iology  and  the  historj-  of  med- 
icine; and  Max  Einhorn  (1862- 
),  of  Grodno,  Russia,  s 
Berlin  graduate  and  professor 
in  New  York,  who  has  in- 
vented many  ingenious  devices 
and  instruments,  such  as  gas- 
tro-diaphany  (1887),  stomach- 
buckets  (1890),  duodenal  buck- 
ets (1908),  and  is  author  of  well-known  treatises  on  diseases  of 
the  stomach  (1896),  of  the  intestines  (1900)  and  dietetics  (1905). 
Abraham  Jacob!  (1830-1919),  of  Hartum,  Westphalia,  a  grad- 
uate of  Bonn  (1851),  was  held  in  detention  for  his  participation  in 
the  German  revolution  of  1848,  and  settled  in  New  York  in  1853, 
where  he  became  honored  and  revered  as  one  of  the  leading  practi- 
tioners in  this  country  and  the  Nestor  of  American  pediatrics,  a 
subject  which  he  taught  in  different  medical  schools  of  New  York 
for  forty-two  years.  In  1857,  he  began  lecturing  on  pediatrics 
at  the  College  of  Physicians  and  Sui^eona,  and  thus  "pressed  the 
button  which  set  the  pediatric  clinic  in  motion"  (Adams).  It  was 
due  to  his  efforts  that  the  New  York  Medical  College  started  the 
first  pediatric  clinic  in  this  country  (1860).     He  was  a  founderand 


Abraham  Jncobi  (1830-1919). 


sdbvGoogIc 


UODERN    PERIOD  687 

editor  of  the  American  Jovrtud  of  Obstetrics  (1868-7!),  and  is  the 
author  of  works  on  disorders  of  dentition  (1862),  infant  diet  (1872, 
1875),  diphtheria  (1876, 1880),  diseases  of  the  thymus  gland  (1889), 
and  pediatrics  (1896-1903).  In  1854,  he  made  a  laryi^oscope  of 
his  own.  In  1874,  he  noted  that  congenital  lipomata  are  finely 
lobulated  and  unencapsulated.  He  played  a  prominent  part  in  the 
advancement  of  American  medicine,  and  many  discourses,  distin- 
guished by  quaint  wit,  varied  learning,  and  true  wisdom  (Collec- 
tanea Jacobi,  1909),  including  the  authoritative  monograph  on 
the  history  of  American  pediatrics  {Baginsky-Festschrift,  1913). 

Contemporaneous  with  Jacobi  as  a  pioneer  of  pediatrics  in 
America  was  the  modest  and  unworldly  Job  Lewis  Smith  (1827- 
97),  of  Stafford,  N.  Y.,  whose  Treatise  on  the  Diseases  of  Infancy 
and  Childhood  (1869),  based  upon  his  own  clinical  and  patbolc^cal 
findings,  passed  through  eight  editions  (1869-96). 

Of  recent  American  pediatricians,  John  M.  Keating  (1852-93),  of  Phila- 
delphia, edited  a  CycUypmdia  (1890-91),  LouisStarr  (1849-  )  of  New  York 
an  American  Teii^Book  (1894),  Henry  Koplik  (1853-  ),  of  New  York, 
discovered  the  spots  diagnostic  of  measles  (1898)  and  published  a  pediatric 
treatise  (1902).  Similar  treatises  have  been  written  by  John  Ruhrah  (1905), 
John  Lovett  Moree  (1911),  W.  G.  Kerley,  (1914)  and  others.  Treatises  on  the 
neurotic  disorders  of  childhood  were  written  by  Bemhard  Sachs  (1895)  and  B. 
K.  Rachford  (1905).  A  translation  of  the  Ffaundler-Schlossmann  Ilandbvch 
was  edit«d  by  Liniueus  E.  La  Fetra  in  1912,  and  a  System  of  Pediatncs,  edited 
by  Isaac  A.  Abt  (1867-        ),  of  Chicago,  is  in  preparation. 

Infant  nutrition  was  first  studied  in  a  scientific  manner  in 
America  by  Thomas  Morgan  Rotch  (1849-1914),  of  Philadelphia,  a 
medical  graduate  of  Harvard  (1874),  who  held  its  first  chair  of 
pediatrics  (1888).  Perceiving  that  the  earlier  efforts  of  Meigs  and 
Pepper  to  approximate  cow's  milk  to  mother's  milk  by  comparative 
analyses  failed  through  the  specific  needs  of  fat,  sugar,  or  protein 
in  different  babies,  he  introduced  the  method  of  percentage  feed- 
ing, in  which  these  elements  were  employed  as  needed.  He 
founded  the  first  milk  laboratory  (Walker-Gordon)  in  Boston 
(1891),  which  was  soon  followed  by  one  in  I^ndon,  and  through 
his  studies  of  substitute  and  percentage  feeding  and  the  necessity 
of  surveillance  of  such  laboratories,  originated  the  movement  for 
a  clean  milk-supply.  He  also  established  the  Infants'  Hospital 
of  Boston,  and  wrote  an  important  pediatric  treatise  (1896). 

Henry  Dwight  Chapin  (18.57-  ),  of  New  York,  has  written 
treatises  on  infant  feeding  (1902)  and  pediatrics  (1909).  Chapin 
and  Luther  Emmet  Holt  (1855-  ),  of  Webster,  N.  Y.,  author 
of  treatises  on  infant  nutrition  (1894-1915)  and  pediatrics  (1897- 
1916)  were  the  advocates  of  top-milk,  whole  milk,  skimmed-milk 
mixtures,  and  other  modes  of  home  modification  of  milk  which  were 
followed  by  the  cereal  decoctions  recommended  by  Jacobi  and 
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Cbapin,  and  complete  pasteurization  or  boilii^  of  the  milk.  Milk 
commiasions  to  insure  a  pure  supply  to  lai^  towns  originated  witii 
Henry  Leber  Coit  (1854-1917).  Inthiscoimtry,  individualfeeding 
of  the  individual  child,  according  to  its  needs,  ia  preferred  to  the 
German  method  of  feeding  by  calories  in  proportion  to  the  infant's 
weight  originated  by  Finkelstein.'  In  recent  investigation  of 
infant  metabolism,  important  work  has  been  done  by  Julius  P. 
Sedgwick  (1906),  John  Howland  (1910-16),  Fritz  B.  Talbot  and 
F.  G.  Benedict  (1909-16),  Bert  R.  Hoobler  (1911-15),  John  R 
Murlin  (1910-15),  Alfred  F.  Heaa  (1912-20)  and  many  others. 

Geriatrics,  the  earliest  text  of  which  is  Sir  John  Floyer's 
Medicina  Gerocomica  (1724),  has  found  modem  expression  in  the 
writings  of  Canstatt  (1839),  Charcot  (1881),  J.  M.  FotherpU 
(1885),  Seidel  (1890),  and  the  recent  treatises  of  I.  L.  Nascber 
(1914)  and  Malford  W.  Thewlis  (1919). 

Much  (tood  work  has  been  done  in  America  by  mieh  teachers  and  jHWli- 
tioners  as  the  Jacksons,  the  Shattucks,  the  Bowditches,  the  MinotA,  Jatnee  J. 
Putnam,  R.  C.  Cabot  (Boston);  Charles  L.  Dana,  L.  E.  Hdt,  T.  MitebfU 
Prudden,  Frank  P,  Foster,  Joseph  Collins,  M.  Allen  Stair  (New  Ywk);  the 
Mitchells,  James  M.  Anders  Wharton  Sinkler,  John  Heir  Mumer  (18S6- 
1912),  Alfred  Stengel  (Philadelphia);  Ei^ne  F.  Cordell,  Frank  Donaldson. 
Thomas  B.  Fut«her,  H.  B.  Jacobs,  Henry  M.  Thomas,  John  C.  BemmeWr 
(Baltimore);  Samuel  C.  Busey,  W.  W.  Johnston,  D.  8.  Lamb,  S.  8.  Adams, 
Georze  M.  Kober.  J.  B.  Nichols  (Washington  D.  C);  James  B.  Herrick, 
Frank  BiUinRs,  Henry  Baird  Favill  (Chicago);  Charles  F.  Hoover  (aevelamt); 
George  Dock,  W.  J.  Calvert  (St.  Louis),  ChrtBtian  Rasmus  Holmes  (1857- 
1920)  (Cinoinnati),  Joseph  Jones,  Eklmond  Souchon,  Arthur  Washington  De 
Roald&i  (laryngoloiD'),  Isadore  I>yer  (leprosy)  (New  Orleans),  Henry  Sewali, 
Walter  A.  Jayne,  Charles  D.  Spivak  (Denver),  and,  in  Canada,  by  Robert 
Palmer  Howard,  F.  J.  Shepherd,  James  Bovell|  George  Rosa,  A.  D.  Blackadw, 
Sir  James  Grant,  J.  George  Adami,  J.  Playfair  McMurrieh  (anatomy),  John 
MeCrae,  D  Fraser  Harris,  and  Maude  E.  Abbott,  to  mention  only    ' 


Of  the  many  importAnt  advances  in  diagnostic  procedure  we  may  mentkm 
the  graphic  method  of  investigating  the  pulse  introduced  by  Karl  Vienwdt 
(1855),  A.  Stich'fl  fuj^estion  of  the  use  of  reflexes  in  diagnosis  (1S56),  the 
sphygmograph  of  Etienne-Jules  Marey  (1860),  the  sphygmomanometers  of 
Rittcr  von  Basch  (1881),  C.  Potain  (air  sphygmomanometer,  1889),  Scipione 
Riva-Rocci  (1896)  and  Leonard  Hill  (1897),  the  tonometer  of  Gustav  Gaert- 
ner  (1899),  the  introduction  of  esophagoscopy  by  Kussmaul  (1868),  cystt*- 
copy,  urethroscopy,  and  rectoscopy  by  Max  Nitze  (1877),  gastroecopy  by 
MikulicE  (1881),  gastrodiaphany  by  Max  Einhom  (1889),  autoscopy  of  the 
air-passages  by  Alfred  KirstJ'in  (1895),  direct  bronchoscopy  and  suspension 
laryngoscopy  by  Gustav  Killian  (1898-1912) ;  above  all  the  i-rays  by  Wil- 
hefm  Conrad  Roentgen  (1893) ;  Kemig's  sign  in  cerebrospinal  meninptis  (1884), 
Henry  Koplik's  sign  in  measles  (1898),  Pietro  Grocco's  triangle  in  pleurig 
(1902),  the  differentiation  of  pericardial  pseudocirrhosis  of  the  liver  (Pick* 
disease)  by  Bamberger  (1872)  and  Filipp  Josef  Pick  (1834-1910)  in  1896.  and 
such  phases  of  urinary  analysis  as  Fehling's  test  for  sugar  (1848),  Benn 
Joness  proteid  (1848),  J.  C.  Faget's  note  of  the  relation  between  pulse  and 
temperature  in  yellow  fever  (1875'),  indicanuria  (Max  Jaffe,  1877),  Salkowski's 
mollification  of  the  Trommer  test  for  grap<>-sugar  in  the  urine  (1879),  Wilhelm 

'  Mixsell:  Arch.  Pediat.,  N.  Y.,  1916,  xxxiii,  292. 

■  J.  C.  Fagct:  Monographie  sur  le  type  et  la  epecificite  de  la  fi^vre  jauoe, 
Paris  and  New  Orleans,  1875. 
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Gbetein's  Dote  of  cyluidruria  in  diabetic  coma  (1881),  E.  Legal's  test  for 
aoetonuria  (1882),  Ehrlich's  diazoreaction  (1883),  Rudolf  von  Jaksch  on 
acetonuria  and  diaceturia  (1885),  Matthew  Hay's  test  for  bile  (1886),  F. 
Gowl&nd  Hopkins'  mode  of  FstimatinK  uric  acid  (1893),  cryoscopv,  introduced 
by  Sandor  Korinyi  (1894),  Ernst  Solkowaki  on  pentosima  (1892-95),  and  M, 
Bial's  test  for  tbe  same  (1903),  the  test  of  Percy  John  Cammidge  in  pancreatic 
disease  (1904),  Albturan's  experimental  polyuria  (1905),  the  oscillometer  of 
V,  M,  Pachon  (1909)  for  exploring  ultra-sensible  pulse  and  blood-pressure, 
L.  AnibaJ^l's  uremic  constant  (1910),  and  tbe  phenolphthalein  test  ia  renal 
disease  described  by  L.  G.  Rowntree  and  Geraghty  (1910). 

Modem  neurology  is  mainly  of  French  extraction  and  derives 
from  Ducheime,  of  Boulogne,  through  Charcot  and  his  pupils. 

In  the  eighteenth  century,  Johann  Pet«r  Frank  had  filed  a  special  brief 
for  the  study  of  diseases  of  the  spinal  cord  (1792);  Fother^ill  had  described 
facial  neuralpa  (1773);  Whytt,  tubercular  meningitis  (1768);  CotuRno,  sciat- 
ica (1770);  Pott,  pressure 
paralysis  from   spinal  de- 
formity   (1779);   Lettsom, 
the  drug  habit  and  alcohol- 
ism (1786);  Nikolaus  Frie- 
dreich,   facial    bemipl^a 
(1797),  and  John  Haslam, 

feneral    paralysis   (1798). 
n    the    early   nineteenth 
century,    cerebral    dropsy 
was   described   by  George 
Cheyne     (1808),    dehrium 
tremens   by  Thomas  Sut- 
ton (1813)  and  John  Ware 
(1831),  tetany  by  J.  Clarke    I 
(1815),    S.    L.    Steinheim    I 
(I830),and  J.  B.H.Dance 
( 1832) ;  paralyHis  agitans  by 
Parkinson    (1817),   soften-   I 
ing  of  the  brain  by  Rostan 
(1820) ,   alcoholic    neuritis 
by  James  Jackson  (1822), 
neuroma    by     W,     Wood 
(1829),  and  electric  chorea 
fcw  Angelo  Dubini  (1846).    ' 
Epilepsy  and  spinal  hemi- 
plegia have   been    known   I 
since  the  Greeks  andfcho- 
rea  since  the  time  of  Syden- 
ham.   Tabes  dorsalis  had 

been  vaguely  considered  by  Schelhammer  (1691)  and  Brendel  (1749),  and 
was  the  subject  of  the  diMertationa  of  Ernst  Horn's  pupils,  Loewenhard  (1817), 
von  Weidenbach  (1817),  Schesmer  (1819),  Gossow  11825),  but  these  last,  Max 
Neutjurger  thinks,  really  deal  with  cases  of  prostatic  neurasthenia.  Horn's 
own  view  of  the  disease,  faulty  as  to  pathology  and  semeiology,  is  given  in  the 
dissertation  of  his  son,  Wilhelm  von  Horn  (1827).  In  1844  Stemthal  gave  a 
remarkably  exact  and  complete  description  of  the  characteristic  gait,  thepart»- 
thesia,  the  electric  pains,  the  gastric  and  vesical  crises  and  the  amaurosis,  but 
this  was  soon  forgotten.' 

The  first  real  advance  in  the  diagnosis  of  ataxia  was  made  by 
Moritz  Heinrich  Romberg  (1795-1873),  of  Meiningen,  who  grad- 

'Martin  Steinthal:    Jour.  f.  prakt.  Heilk.,  Berl.,  1844,  xcviii,  1.  St., 
1-66;  2.  St.,  1-84,  cited  by  Neubui^er. 


Moritz  Heinrich  Romberg  (1795-1873). 


sdbvGoOgIc 


690  HISTORT   OF   MEDICINE 

uated  at  Berlin  in  1817  (his  thesis  being  a  classical  description  oF 
achondroplasia),  and  became  professor  there  in  1838.  His  L«fir- 
buck  der  Nervenkranklmlen  (1840-46)  was  the  first  formal  treatise 
on  nervous  diseases,  and  made  an  epoch  by  its  careful  collation  of 
hitherto  scattered  data,  its  clear,  precise  clinical  pictures  and  its 
attempt  to  systematize  treatment.  It  contains  (p.  795)  the  well- 
known  "pathognomonic  sign"  that  ataxics  cannot  stand  with  tbeir 
eyes  shut  (ELomberg's  sign),  and  a  description  of  "cilian' 
neuralgia." 

Romberg's  "propiedeutic  clinic"  at  Berlin,  instituted  in  1834, 
was  much  frequented  for  the  advantages  derived  from  diagnoses 
made  by  physical  examination. 

Guillaume-Benjamin-Amand  Duchenne  (1806-75),  who,  as 
Collins  says,  found  neurolt^- 
"a  sprawhng  infant  of  un- 
known parentage  which  he 
succored  to  a  lusty  youth," 
was  descended  from  a  long 
line  of  seafaring  people  at 
Boul(^ne,  and  it  was  an  in- 
born love  of  science  which 
prevented  him  from  comply- 
ing with  his  father's  wish  that 
he  should  become  a  sailor. 
Coming  up  to  Paris,  he  stud- 
ied under  Laennec,  Dupuv- 
tren,  Magendie  and  Cniveil- 
hier,  graduated  in  1831,  and 
after  practising  for  some  year? 
in  Boulogne,  settled  in  the 
capital  and  devoted  the  rest  of 
his  life  to  ncurologj'  and  eleo- 
trophy siol<^y.  His  method  of 
prosecuting  his  studies  was 
peculiar.  A  strange,  saunter- 
ing, mariner-like  figure,  he 
haunted  all  the  larger  Pari- 
sian hospitals  from  day  to 
day  delving  into  case-hislo- 
ries,  holding  offhand  arguments  with  the  internes  and  physicians- 
in-chief,  who  frequently  laughed  at  him  for  his  pains,  and  fol- 
lowing interesting  cases  from  hospital  to  hospital,  even  at  his  own 
expense.  All  this  was  done  in  an  unconventional  and  eccentric 
way,  which  at  first  laid  him  open  to  suspicion  and  exposed  him  to 
snults,  but  the  sincerity  of  the  man,  his  transparent  honesty,  and 


Guillaume-Benjamin-Ainand  Du- 
chenne, of  Boul(^nie  (1806-75).  (From 
a  carte  do  visite  photojp'aph  in  the  Sur- 
geon-Genoral'a  Library.) 
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his  unselfish  devotion  to  science  for  itself,  soon  broke  down  opposi- 
tion, and,  in  the  end,  when  his  reputation  was  made,  he  was  greeted 
everywhere  with  the  warmest  welcome.  Being  timid  and  inartic- 
ulate in  relation  to  pubhc  speaking,  he  was  aided  by  his  friend, 
the  fair-minded  and  generous  Trousseau,  who,  out  of  fondness  for 
Duchenne,  often  voiced  his  ideas  with  effect  in  medical  societies. 

Faraday  discovered  induced  currents  in  1S31,  and  Duchenne  employed 
these  in  the  treatment  of  par&lysis  and  other  nervous  disorders.    He  first  set 

out  to  classify  the  electrophysiology  of  the  entire  muscular  system,  studying 
the  functions  of  isolated  muscles  in  relation  to  bodily  movements,  and  summar- 
izing his  results  in  De  I'ilectriealion  localisie  (1855).  He  started  with  the  ob- 
servation that  a  current  from  two  electrodes  appUed  to  the  wet  skin  can  stimu- 
kite  the  muscles  without  affecting  the  skin,  and  it  was  his  briUiant  appUcation 
of  this  principle  to  pathological  conditions  that  brought  out  so  many  fine 
points  in  the  diagnosis  of  nervous  disorders  and  made  him  the  founder  of 
electrotherapy,  in  which  he  was  followed  by  Remok,  Ziemssen  and  Erb.  His 
electrophysioiogieal  analysis  of  the  mechanism  of  facial  expression  under 
emotion,  illustrated  by  many  striking  photof^aphs  (1862'),  is  approached 
only  by  Darwin's  work  on  the  observational  side.  He  was  the  first  to  dis- 
tinguish between  the  different  forms  of  lead  palsy  and  of  facial  paralysiB  from 
lesions  of  the  brain  or  nerves,  including  the  rheumatic  and  lacrimal  forms. 
But  his  great  field  was  the  spinal  cord.  In  1810,  Jacob  von  Heine  (1800-79), 
of  Canstfttt,  had  described  irjantile  paralysis  as  a  spinal  lesion.'  but  in  the  face 
of  his  description,  it  was  usually  regarded  as  an  atrophic  myasthenia  from  in- 
activity. Duchenne  pointed  out  that  such  a  profound  disorder  of  the  loco- 
motor system  could  only  come  from  a  definite  lesion,  which  he  located  in  the 
anterior  horns  of  the  spinal  cord  (1856),  his  view  being  afterward  confirmed  by 
GuU,  Charcot,  Comil,  and  Vulpian.  He  also  described  anterior  poUomyeUtis 
in  the  adult  as  due  to  atrophic  lesions  of  the  gangLon  celli  of  the  anterior  horns, 
and  his  name  is  permanently  connected  with,  spinal  progressive  muscular 
atrophy  of  the  "Aran-Duchenne  type"  (1847-61).  In  1850,  F,-A.  Aran,  of 
the  Hflpital  St.  Antoine,  published  some  cases  of  spinal  progressive  muscular 
atrophy  which  had  been  worked  out  by  Duchenne.'  The  latter,  in  his  exhaun- 
tive  study  of  the  whole  matter,  at  first  regarded  the  disease  as  a  primitive 
alteration  of  the  muscles,  then  assumed  a  lesion  in  the  anterior  horn  of  the 
spinal  cord,  finally,  under  pressure  of  current  opinion,  returned  to  bis  original 
view  of  a  primitive  muscular  atrophy.*  He  described  the  initial  peeudohy[)er- 
trophies  in  detail,  but  did  not  interpret  them,  as  Erb  did.  The  most  definite 
thing  which  Duchenne  described  was  the  bulbar  or  glosso-labio-lingual  paral- 
ysis (I860'),  which  is  known  by  his  name,  as  also  the  pseudohypertrophic  form 
of  muscular  paralysis  (1868').  Although  the  latter  is  simply  one  of  the  many 
forms  of  maiicular  dystrophy  now  rec<renized,  it  was  Duchenne's  careful  work 
in  the  hospital  wards  which  first  opened  up  the  whole  Bubject,  In  his  work  on 
locomotor  ataxia,  Duchenne  labored  under  one  great  disadvantage.  He  cared 
little  for  book  knowledge,  and  knew  nothing  of  the  work  of  Sleinthal  and  Hom- 
berg,  let  alone  the  fact  that  Edward  Stanley  had  described  disease  of  the  pos- 
terior columns  of  the  spinal  cord  in  1839  and  Sir  William  Gull  in  1856-58.    In 


<  Duchenne:  M^canisme  de  la  physionomie  humaine  (etc.),  Paris,  1862. 
'  Heine:   Beobachtungen  Qber  L&hmungszust^de  der  unteren  Extremi- 
t&ten  (etc.),  Stuttgart,  1S40. 

'  Aran:  Arch.  g^n.  de  m61.,  Paris,  1850,  4.  s.,  xxiv,  4;  172. 

*  Duchenne's  final  account  of  the  disease  is  given  in  his  De  1 'Electrisation 
localie6e,  2.  £d.,  Paris,  1861,  437-547. 

'  Arch.  g*n.  de  mdd.,  Paris,  1860,  5.  s.,  xvi,  283;  431. 

•  tbid.,  1868,  6.  s.,  xi,  S;  179;  305;  421;  552. 
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1858-59,'  Duchenne  described  the  disease  at  full  length,  differentiating  it  from 
the  paraJyaes,  demonstrating  the  lesion  in  the  cord  and  pointing  out  that  it  i> 
due  tn  lues.  When  he  heard  of  the  work  of  the  German  cUmciann,  he  coo- 
tended  that  the  ataxies  observed  by  them  were  not  the  same  as  those  he  hid 
seen,  and  ao  obscured  his  subject  in  controversy. 

In  appearance,  Duchenne  was  a  deep-cheated,  broad<flboul- 
dered,  sailor-like  man,  whose  ruddy,  contented,  humorous  counte- 
nance has  been  well  preserved  in  the  many  photc^raphs  in  his  work 
on  physiognomy.  He  was  at  once  jolly,  expansive,  and  abeeol- 
minded,  brusque  yet  cordial,  disputatious  yet  tactful,  and  he  at- 
tributed his  success  in  bearding  the  lions  of  the  hospitals  to  big 
combination  of  poise  and  insensitiveness.  The  last  four  years  rf 
his  life  were  clouded  by  arteriosclerosis  of  the  brain,  and  he  died 
forgotten  and  unhonored,  except 
by  a  corporal's  guard  of  old  friends 
at  his  grave;  but  he  is,  with  Char- 
cot and  Marie,  one  of  the  greatest 
neurologists  of  France.  Tlie  best 
account  of  him  in  English  is  the 
sympathetic  study  of  Joseph  Col- 
Uns  (1908^). 

Contemporary  with  Duchenne 
and  far  greater  in  the  scope  and 
scientific  accuracy  of  his  work  was 
Jean-Martin  Charcot  (1825-93),  of 
Paris,  who  graduated  in  1853  with 
a  thesis  on  arthritis  nodosa,  and 
in  1862  became  physician  to  the 
great  hospital  of  the  Salpetri^re, 
with  which  his  name  will  alwaj-s 
be  associated.  Here,  from  small 
beginnings,  he  created  the  great- 
est neurological  clinic  of  modem 
times,  which  was  followed  by  enthusiastic  students  from  all  parts 
of  the  world. 

Charcot  was  not  only  a  Ei^at  neurologist,  but  early  made  his  mark  in  bis 
lessons  on  senile  and  chronic  diiieases  (1867),  diseases  of  the  liver,  the  biliary 
passages,  and  the  kidneys  (1877).  Hp  left  memorable  descriptions  of  chronir 
pneumonia,  gout  and  rnoumatism,  endocarditis,  and  of  tuberculosis^  in  the 
dual  nature  of  which  he  did  not  believe.  He  roade  important  physiological 
studies  of  the  localization  of  functions  in  cerebral  disease  (1876).  and  (with 
Albert  Pitres)  on  the  cortieal  motor  centers  In  man  (1895).  The  tive  volumea 
of  his  lessons  on  nervous  diseases  delivered  at  the  SatpStri^re  (1872-93)  arf 
a  good  summary  of  his  work,  much  of  which  was,  as  with  Ludwig,  conveyed 
through  the  medium  of  his  pupils.    Thus,  in  1S66.  he  described,  with  Henri 

'  Arch,  gf  n.  de  m6d..  Paris.  185S,  5.  s.,  xii,  641 :  1859, "xiii,  36;  158;  417. 
•Collins:  Med.  Record,  N.  Y..  1908,  Ixxiii,  SO-54. 


Jean-Martin  Charcot  (1825-93). 
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Bouchard,  miliary  uieumntf,  erophasiziiifj  their  importance  in  cerebral  hemor- 
rhasc;  with  Georges  DelBinarre,  the  gastnc  criacs  in  locomotor  ataxia  (1866); 
with  Bouchard,  the  ataxic  douiewa  fulquranlea  (1866)^  with  Alexis  JofFry,  the 
lesions  in  muscular  atrophy  (1869):  with  Pierre  Mane,  the  peroneal  tonn  of 
muHcular  atrophy  (1886);  and  his  ideas  on  hysteria  and  hystero-epilepey  were 
set  forth  in  the  chnical  studies  of  Richer  (1879-85)  and  Gilles  de  !a  Tourette 
(1891).  He  defined  hysteria  as  a  psychosis  superinduced  by  ideation,  the 
touchstone  being  the  subject's  capacity  for  responding  to  suggestion.  He  con- 
sidered "the  phases  of  the  major  attack,  the  innumerable  pHychic  and  somatic 
manifestations,  the  phenomena  of  transference  on  the  application  of  metals,  the 
sensory  changes  in  hemianesthesia  and  hemianalgesia,  the  motor  phenomena  of 
contracture  and  spasm,  the  visual  features,  the  relation  of  hysteria  to  trauma- 
tism, its  frequency  in  the  male — these  and  a  score  of  related  problems"  (Osier). 
In  muscular  atrophy,  he  differentiated  between  the  ordinary  wasting  or  Aran- 
Duchenne  type  and  the  rarer  amyotrophic  lateral  sclerosis  (1S74);  and  de- 
scribed, with  Marie,  the  propessive  neural  or  peroneal  type  (1886),  which  was 
also  described,  in  a  Cambndgc  graduating  dissertation,  by  Howard  Henry 
Tooth  (1886).  He  differentiated  the  essential  lesions  of  locomotor  ataxia 
and  described  both  the  gastric  crises  and  the  joint  affections  (Charcot's  dis- 
ease). He  separated  multiple  sclerosis  from  paralysis  agitans,  although  the 
"intentional  tremor"  which  he  signalized  as  a  differential  sign  had  been  noted 
by  Bemhard  Cohn  in  1860.  "No  writer,"  says  Osier,  "has  more  graphically 
described  the  trophic  troubles  following  spinal  and  cerebral  disorder?,  particu- 
larly the  acute  bedsore."  Like  Babinski  after  him,  Charcot  ref^ded  hyp- 
notism as  a  neurotic  condition,  akin  to,  if  not  identical  with,  hysteria,  and  than 
wBsalon^-drawnbattlebetween  theschoolof  theSalpetri^eand  that  of  Nancy 
(under  LiSbeault  and  Bernheim)  as  to  the  part  played  by  suggestion,  which, 
in  the  hands  of  the  latter,  some  say,  became  mere  brow-beating.  Charcot  was 
not  deceived  by  the  feigning  of  some  of  his  patienta,  and,  in  the  end,  retarded 
hypnotism  as  a  doubtful  therapeutic  measure.  Tlie  soundness  of  his  view  is 
borne  out  in  the  modem  tendency  to  merge  the  procedure  into  psychotherapy. 
Charcot  was  a  purely  objective  investigator,  cared  Uttle  for  the  special  psychol- 


admirers  called  Napoleonic,     The  questions  addressed  to  the  patient  v 
cold,  distant,  sometimes  impatient.     Charcot  clearly  had  little  faith  in  ine 
value  of  any  results  so  attained." 

Apart  from  his  clinical  work,  Charcot  was  an  artist  of  talent, 
and  the  creator  of  the  study  of  medical  history  in  the  graphic  and 
plastic  arts.  With  Paul  Richer,  he  published  two  fascinating 
mon(^rapbs  on  demonomania  in  art  (1887),  and  on  the  deformed 
and  diseased  in  art  (1889),  while  many  valuable  studies  by  his 
pupils,  Henri  Meige,  Richer,  and  others  appeared  in  his  Icorwg- 
raphie  pholographique  de  la  SalpHri^e,  begun  in  1876  and  con- 
tinued to  the  present  time.  Through  his  wife,  who  was  a  lady  of 
wealth,  Charcot  lived  in  easy  circumstances,  but  his  clinical  genius, 
his  keen,  ciear  mind,  his  poise  and  dignity,  would  have  made  him 
a  commanding  figure  in  any  station  in  life. 

Pierre  Marie  (1853-  ),  of  Paris,  Charcot's  ablest  pupil, 
graduated  in  1SS3,  and  became  professor  in  the  Paris  Faculty  in 
1889.    In  1886,  he  deecribed,  with  Charcot,  the  peroneal  type  of 
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muscular  atrophy,'  and  has  made  at  least  four  or^nal  delineatioDS 
of  new  forms  of  nervous  disease.  These  are  his  descriptions  d 
acromegaly,  pointing  out  the  pituitary  lesion  (1886*),  hyper- 
trophic pulmonary  osteoarthropathy  (1890'),  hereditary  cerebeUar 
ataxia  (1893*),  and  the  so-called  rhizomelic  spondylosis  or  Strum- 
I)ell-Marie  type  of  spmal  arthritis  deformans  (1898>).  He  has 
also  made  an  assault  of  destructive  criticism  upon  Broca's  concep- 
tion of  aphasia,  maintaining  that  the  third  left  frontal  convolution 
has  no  special  rdle  in  spoken  language  (1906),  and  upon  the  iden- 
tity of  the  Aran-Duchenno  type  of  muscular  atrophy,  which  he 
challenges  (1897).  Since  the 
I  outbreak  of  the  European  War, 
]  he  has  done  most  valuable 
I  work  upon  disorders  of  the 
peripheral  nerves  and  other  ef- 
I  ects  of  gunshot  lesions  upon 
the  nervous  system. 

The  ablest  German  neu- 
rologist, aft<>r  Romberg,  is 
Wilhelm  Heinrich  Erb  (I84(^ 
),  of  Winnweiler,  Bavaria, 
a  pupil  of  Nikolaus  Friedreich, 
who  became  professor  at 
Heidelberg  (1880).  In  1868, 
Erb  introduced  the  method  of 
elect  rod  iagnosis  by  galvanic 
and  induction  currents.  He 
followed  Duchenne  in  the  ex- 
tensive development  of  electro- 
therapy (1882),  wrote  impor- 
tant hand-books  on  diseases  of 
the  cerebrospinal  nerves  (1874) 
undof  ihcKpinalmrdand  me<lulla  (1876).  and  did  much  to  estab- 
lish the  modern  theory  of  the  muscular  dystrophies,  which  be  de- 
scribed and  classified  (1891),  He  also  described  brachial  p^ilsy 
(1S74"),  syphilitic  spinal  paralysis  (1875'),  the  juvenile  type  of 
muscular  atrophy  (1884"),  and  the  so-caIl(d  asthenic  bulbar  panil- 

■  .Miiric;  Itfv.  lic  m«(i.,  Paris.  1SM<),  vi,  97-138. 

'  Ibiii.,  ISSG,  vi,  2i)7-a:«.  '  Ibid..  1890,  X,  1-36. 

'  Soniaiiip  mM.,  ISiB,  \iii.  144-147. 

>Rpv.  de  ni6d.,  Phtls,  isas,  xviii.  2»5-31.'i. 

'Erh:    Vcrhnmll.  d.   n(itiirl[.-mpii.   Vi;r.  zu  Hddclb..   1874-77    n    F     i 

i;«i-i;(7. 

'  Itcrl.  klin.  Wochensfihr..  1H75,  xii,  :^.-,7-.^59. 

•  l)rut.schfs  Arch.  f.  klin.  M«i..  T^ipz.,  1SS3-X1.  xxxiv.  4fir-.ll<). 
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ysis  or  myasthenia  gravis  (1878'),  also  described  by  Willis  (1685) 
and  by  Gold  flam  in  1893  (Erb-Goldflam  symptom-complex). 
Simultaneously  with  Westphal  (1875),  Erb  discovered  the  signifi- 
cance of  the  luiee-jerk  in  locomotor  ataxia'  and,  with  Fournier,  he 
did  most  to  establish  a  statistical  causal  relation  between  tabes 
and  syphilis. 

Other  German  neurolc^ists  of  the  period  were  Nikolaus  Fried- 
reich (1825-82),  of  Wiirzburg,  who  described  hereditary  ataxia 
(1863-76*)  and  paramyoclonus  multiplex  (1881^),  diseases  which 
are  sometimes  eponyroically  confused;  Carl  Friedrich  Otto  West- 
phal (1833-90),  of  Berlin,  who  described  agoraphobia  (1871), 
pseudosclerosis  (1883'),  signalized  the  knee-jerk  in  diagnosis  (1875*) 
and  did  important  work  in  psychiatry  (1892);  Heinrich  Quincke 
(1842-  ),  who  described  angioneurotic  edema  (1882'),  which 
had  also  been  noted  by  John  Laws  MUton  as  giant  urticaria  (1876), 
and  introduced  lumbar  puncture  (1895*);  Adolf  Striimpell  (1853- 
),  of  Neu-Autz,  Courland,  who  is  well  known  for  hia  treatise 
on  internal  medicine  (1883)  and  who  described  spondylitis  de- 
formans (1897)  and  pseudosclerosis  of  the  brain  (Westphal- 
Striimpell  disease);  Paul  Juhus  Mflbius  (1854-1907),  of  Leipzig, 
who  described  dyathyroidiam  (1886),  infantile  Kemschwund  (1892), 
and  akinesia  algcra,  and  wrote  monographs  on  the  physiological 
weak-mindedness  of  women  (1900)  and  the  pathology  of  men  of 
genius  (1889-1904);  Hermann  Oppenheim  (1858-1919),  of  Berlin, 
who  first  described  amyotonia  congenita  (1900)  and  "myohyper- 
trophia  kymoparalytica"  (1914),  and  is  the  author  of  important 
treatises  on  the  traumatic  neuroses  (1889),  brain  tumors  (1896), 
cerebral  syphilis  (1896),  myasthenic  paralysis  (1901)  and  neurology 
(1894),  and  Max  Lewandowsky  (1876-1918),  of  Berlin,  editor  of  a 
great  handbook  of  neurolc^y  (1911),  left  unfinished  through  his 
death  during  the  Great  War. 

The  leading  English  neurologists  of  the  period  were  John 
Hugblings  Jackson  (1834-1911),  of  Yorkshire,  who  did  much  to 
establish  the  use  of  the  ophthahnoscope  in  diagnosing  brain  dis- 
eases (1863),  made  valuable  studies  of  aphasia  (1864),  described 

'  Arch.  t.  Psychiat.,  Berl.,  1878-79,  ix,  172. 
'  Arch,  t,  Paychiat.,  Berl..  1875,  v,  792;  803. 

'  Friedreich:  Arch.  t.  path.  Anat.  (etc.),  Berl.,  1863,  xxvi,  391;  xxm,  1: 
1876,  Ixviii,  145;  Ixx,  140. 

'  Ibid.,  1881,  Iwxvi,  421-130. 

»  Westphal:  Arch.  f.  Psychiat.,  Berl,,  1883,  xiv,  87;  767. 

•  Westphal:  Ibid..  1876,  v,  803-834. 

'  Quincke:  Monatsh.  f.  prokt.  Denoat.,  Hamb.  and  Leipz.,  1882,  i, 
129-131. 

•  Quincke:  BctI.  klin.  Wocbenschr.,  1895,  xxxii,  889-891. 
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unilateral  convulsions  or  Jacksonian  epilepsy  (1875'),  and  orip- 
nated  the  doctrine  of  "levels"  in  the  nervous  system  (1898); 
Sir  William  Richard  Gowers  (1845-1915),  of  London,  who  is  well 
known  for  his  treatises  on  diseases  of  the  spinal  cord  (1880),  in 
which  he  described  Gowers'  tract,  epilepsy  (1881),  diseases  of  the 
brain  (1885)  and  the  nervous  system  (1886-8),  did  much  to  sj-s- 
tematize  existing  knowledge  of  these  conditions.  His  treatise  od 
medical  ophthalmology  (1897),  beautifuDy  illustrated  by  his  own 
hand,  was  of  great  value  in  diagnosis.  Gowers  did  good  work  oo 
the  finer  anatomy  of  the  ner- 
vous system,  described  ataxic 
parapl^ilia,  introduced  Ibe 
aluminum  chloride  treatment 
of  tabes  and  invented  the  hera- 
oglobinometer  (1878);  Henrj- 
Charlton  Bastian  (1837-19151, 
of  Truro,  one  of  the  founders 
of  English  neurology,  and  au- 
thor of  important  liooks  on 
the  brain  (1882),  theparah-Bes 
(1886-93),  aphasia  (1898),  and 
spontaneous  generation  (1913); 
Sir  VictorHorsley  (1857-1916), 
of  Kensington,  England,  who 
did  admirable  work  on  the 
physiology  of  the  nervous  sys- 
tem, the  functions  of  the  duct- 
less glands,  and,  with  Gow- 
ers, was  the  first  to  remove 
a  tumor  of  the  spinal  cord 
(1888). 

In  America,  Geoi^e  Miller 
Beard  introduced  the  concept 
of  neurasthenia  or  nervous  exhaustion  (1869),  outlined  liy  Eugene 
Bouchut  as  Mcrwostsnie  ( I860) ;  George  Huntington  described  hetcdi- 
tar>-  (Huntington's)  chorea  (1872);  William  Alexander  Hammond 
(1828-1900),  once  Surgeon -General  in  the  United  Stated  Army, 
made  his  mark  with  his  Physiohgical  Memoirs  (186-3),  deacrilxd 
athetosis  (1873),  and  wrote  a  good  book  on  nervous  diseases  (1871); 
Francis  Xavier  Dercum  (1856-  ),  of  Philadelphia,  described 
adiposis  dolorosa  (1882);  Thomas  G.  Morton  descriljed  metatar- 
salgia  (1876);  Bernhard  Sachs  (1858-  ),  described  amaurotic 
family  idiocy  (1887-96),  the  ocular  manifestations  of  which  had 


■  JurkBon:  Brit.  Med,  Jour.,  Lond.,  1875,  i,  773. 
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been  noted  in  1880  by  Waren  Tay  (Tay-Sachs  disease),  and  wrote 
the  first  American  treatise  on  the  nervous  diseases  of  children 
(1895);  Wharton  Sinkler  isolated  the  great  toe  reflex  (1888); 
William  F.  Milroy,  of  Omaha,  Nebraska,  described  persistent 
hereditary  edema  of  the  legs,  or  "Milroy's  disease"  (1892);  Charles 
Karsner  Mills  (1845-  ),  of  Philadelphia,  founded  the  neuro- 
logical wards  in  the  Pennsylvania  General  Hospital  (1877),  de- 
scribed unilateral  progressive  ascending  paralysis  (1900),  unilateral 
descending  paralysis  (1906),  and  macular  hemianopsia  (1908). 

Christian  Archibald  Herter  (1865-1910),  of  Glenville,  Con- 
necticut, author  of  a  study  of  experimental  myelitis  (1889)  and  a 
text-book  on  the  diagnosis  of 
nervous  diseases  (1892),  was  ■ 
a  great  promoter  of  scientific 
medicine  in  America.  He 
founded  the  Journal  of 
Biohffical  Chemistry  (1905), 
helped  to  oi^anize  the  Amer- 
ican   Society    of    Biolc^cal  

Chemists    (1908)    and    the  "L^"*  ^W 

Rockefeller  Institute  (1901),  2^  ^^f 

and  established  the   Herter  "^ 

lecture  foundations  at  the 
Johns  Hopkins  and  Bellevue. 
His  monographs  on  chemical 
pathology  (1902)  and  on  in- 
fantilism from  chronic  intes- 
tinal infection  (1908)  attrac- 
ted wide  attention. 

Charles  Loomis  Dana 
(1852-  ),  of  Woodstock, 
Vermont,  author  of  a  Text- 
Booh  of  Nervous  Diseases 
and  Psychiatry  (1892),  was, 
after  James  Jackson  Putnam 

(1846-1918),  of  Boston  (1891),  among  the  first  to  differentiate 
the  primary  combined  scleroses,  described  acute  transverse  mye- 
litis with  perforating  necrosis,  lesions  of  the  cortex  in  chronic 
myoclonias,  serous  meningitis  or  "wet-brain,"  has  done  experi- 
mental work  on  the  pineal  gland,  and  proposed  resection  of  the 
posterior  spinal  nerve-roots  within  the  dura  for  pain,  atheto^, 
and  spastic  paralysis,  which  was  performed  by  Robert  Abbe 
(December  31,  1888). 

Silas  Weir  Mitchell  (1830-1914),  of  Philadelphia,  the  leading 
American  neurologist  of  his  time,  was  a  graduate  of  the  Jefferson 
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Medical  CoQege,  Philadelphia  (1850).    In  1851-52.  he  studied  in 
Paris  and  came  under  the  influence  of  Claude  BonanL 

Id  ISoft,  with  Hammond,  be  investi^ted  ibt  arrow  utd  ordeal  p 
oiTOval  and  vao,  and  he  wbb  the  first,  after  Ibr  Abbalv  FontMW  and 
parte,  to  investi^le  serpent  veaoioB  (1S70-W).  With  Edward  T.  RddMrt 
be  isolated  the  diffusible  globulins  erf  the  Tcnoms,  his  stodies  having  an  iB|Hr- 
tant  bearing  upon  the  more  recent  work  of  Fnaa  (I896i,  Calmette  (1806), 
Preston  Kyes  (ig02-03),  Flezner  and  Nocuehi  (lOOSi.  In  1869,  be  pooUcd 
out  the  co^dinating  functions  of  the  oerndlom,  and,  with  Morris  J.  Lem, 
demonstrated  that  the  knee-jeric  can  be  leinfareed  bv  sensory  BtimiilatiiM 
(1886).  During  the  Civil  War,  Surgeon-Cenend  Hammood  created  spend 
military  hoepitalB  for  diseases  of  the  heart,  laaff^  and  nervous  syst«m.  MitriwI 
was  in  charge  of  Turner's  Lane  Hospital,  Philaddphia,  where  be  establisbed  ■ 
xpecial  ward  for  nervous  patients,  and  here,  with  GtOTfie  Reed  MoT'ebouw 
(1829-1905)  and  WiUiam  W.  Ke«n,  he  made  those  studies  of  gunshot  mod 
other  injuries  of  peripheral  nerves  (186*)  which  were  afterward  expanded  ia 
his  important  work,  on  Injuria  of  S'rrrta  and  Tkrir  Coiaeqvencrt  (1S72). 
Thin  book  contains  the  earliest  distinct  accounts  of  ascending  neuritis,  thr 
treatment  of  neuritis  by  cold  and  spUnt-rests,  the  psychotoKy  of  the  amputated 
and  other  data  which  have  been  absorbed  in  the  text-books.  MitcheU  was  the 
fiTNt  to  describe  causalgia  (18641.  erythromelalgia,  or  red  neuralna  (I872-78'1, 
and  postparalytic  chorea  (1874*),  and  he  was  (with  William  Tboroson)  the 
flnt  to  emphasize  the  importance  of  ey&-straio  as  a  cause  of  headache  (lS7t'). 
In  1875,  Mitchell  introduced  a  treatment  oS  no^ous  disease  by  nrohwftsd 
riMt  in  bed,  with  such  adjuvants  aa  optimum  feeding,  maaeay,  and  wctriaty, 
thpHO-called  "rest  cure,"  or  Weir  Mitchell  treatment,  which  la  now  used  ercfr- 
wherc.  His  ideas  on  the  subject  were  summed  up  in  his  classiea]  mooograjA, 
^o/aruffiiooff  (1877),  which  1^  been  trani'Iated  into  French,  German.  Spuuih. 
Italian,  and  Ru8>^ian.  Mitchell  was  also  the  first  to  studv  the  effect  of  metccr 
ological  chanBcn  upon  traumatic  neuralgias,  particularly  in  old  amputatioD 
stumps  (1877).  He  made  a  large  number  of  minor  contributions  of  hiidilv 
original  character,  notably  those  on  ailurophobia,  phantom  limbs,  disorders  oF 
hIpiTi,  Wear  and  Tear  (1873)  and  on  freezing  hLs  own  ulnar  nene.  To  the 
hiHti>r\'  of  medicine  he  contributed  an  accurate  history  of  inzitrumratal  pre- 
ciM.m'(l«92)  and  his  mfmorials  of  Harvey  (1907-12). 

In  tlie  world  of  letters,  as  poet  and  novelist,  Mitchell  has  a 
plate  near  Goldsmith  and  Holmes,  not  far  below  Scott  and  Lamb, 
the  l>eloved  masters  of  what  Owen  Wiater  calls  the  "Literature  of 
EncoiiraRcmpnt."  In  person,  even  in  his  demure  choice  of  quaiat 
phrases,  Mitchell  was  himself  a  survival  of  the  old-fashioned 
American  gentleman  of  colonial  type.  In  sobriety  and  versatility, 
h<!  was  like  some  of  the  p"eat  eighteenth  century  physicians,  in 
perception  of  the  fine  side  of  Ufe  he  supKcsta  Tui^eniefT,  in  sense  of 
honor,  he  was  like  Bayard  or  Colonel  Newcome.  "Who  dares 
draw  illness  as  it  is,"  he  makes  a  physician  say,  yet,  as  Wister 
points  out,  not  Balzac,  Flaubert,  Maupassant  or  Zola,  "knew 
more  of  evil  and  sorrow  and  pain."  The  tone  of  his  books,  sa.vs 
Winter,  "is  a  lesson  and  a  tonic  for  an  age  that  b  sick  and  weak 
with  hterary  perverts." 

"  Amer.  Jour.  Med.  Sc,  Phila.,  1878,  n.  s.,  Ixxvi,  17-36. 

'  Ibid..  1874,  Ijtviii.  342-352, 

'  Med.  and  Surg.  Reporter,  Phaa.,  1874,  iced,  67-71. 
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Other  innovations  in  neurology  beaidca  those  already  mentioned  were 
the  original  de^criptiooa  of  unilateral  paralyHia  with  croHsed  aneathesia  by 
Brown-S^uard  (1S51),  acute  ascending  paralysis  by  Octave  Landry  (1S59), 
congenital  cerebral  spastic  paraplegia  oy  William  John  Little  (1861),  sym- 
metrical gangrene  by  Maunce  Raynaud  (1862),  disease  ofithe  crura  cerebri 
(Weber's  syndrome)  by  Hemaann  Weber  (1862),  alcoholic  paraplegia  by  Sir 
Samuel  Willo  (1868),  plexiform  neurofibroma  (Rankenneuroma)  by  Paul 
von  Bruns  (1870),  myotonia,  described  in  his  own  person,  by  Juhus  Thomsen 
(1876),  syringomyelia  with  trophic  disturbances  by  AuRustin-Marie  Morvan 
(1883),  impubive  tic  or  saltatory  spasm  (jumping,  latah,  myriachit)  by  Georges 
Gilles  de  la  Tourette  (1884),  subacute  combined  aeeeneration  of  the  spinal  cord 
(1884)  by  Otto  Leichtenst«m  (1884)  and  Ludwig  Lichtheim  (1S45-1915), 
astasia-abasia  by  Paul  Blocq  (1888),  progressive  interstitial  hypertrophic 
neuritis  of  infanta  by  Joseph-Jules  D^jerine  (1849-1917)  and  Jules  Sottas 
(1893),  infantile  proRressive  muscular  atrophy  by  Guido  Werdnig  (1890- 
94)  and  Johann  Hoffmann  (1894),  meralfria  partesthetica  by  Max  Bernhardt 
and  Vladimir  Karlovich  Roth  (189.S),  and  amyotonia  congenita  by  Hermann 
Oppcnheim  (1900),  the  Gutllain-Thaon  syndrome  (transitional  cerebro-spinal 
^philis,  1909),  and  progressive  leoticular  degeneration  by  S.  A.  Kinnear 
Wdson  (1912),  which  Gowers  had  recognised  as  "tetanoid  chorea"  (1888) 
and  which  Frerichs  had  also  described  in  his  treatise  on  diseases  of  the  liver 
(1884).  Herpes  zost«r  was  first  ascribed  to  a  lesion  of  the  spinal  ganglia  by 
Friedrich  von  B&rensprung  (1861-63).  and  was  further  localized  as  an  acute 
hemorrhagic  inflammation  of  the  posterior  spinal  and  cranial  ganglia  by  Henry 
Head  and  A.  W.  Campbell  in  1900.  Megrims  and  all  mental  disturbances 
coming  under  the  description  of  brain-storms  or  nerve-storms  were  described 
by  Edward  Liveing  in  1873.  The  visceral  neuroses  were  investigated  by  Sir 
Clifford  Allbutt  (1884),  and  the  pathology  of  the  cerebral  circulation  by  Leon- 
ard HUl  (1896).  Aphasia,  first  described  and  localized  by  Bouillaud  (1825'), 
defined  as  "aphemia"  by  Broca  (1861),  ha-<  been  further  studied  by  Hughlings 
Jackson  (1866),  Carl  Wernicke  (1874),  Adolf  Kussmaul  (1877),  Ludwig 
Lichtheim  (1885),  and  Pierre  Marie  (1906),  who  has  contested  the  part  played 
in  aphasia  by  Broca's  convolution,  insisting  that  the  true  lesion  is  a  lenticular 
zone  in  the  left  temporoparietal  lobe  (Wernicke's  zone),  which  is  also  in  dis- 
pute, Aphemia,  anarthria,  verbal  amnesia,  and  other  phases  of  the  subject 
were  elucidated  by  the  late  H.  C.  Bastian  (1897-98'),  word-blindness  (dys- 
lexia) was  described  by  Rudolf  Berbn  (1887),  and  apraxia  (motor  asymbolia) 
by  Hugo  Karl  Liepmann  (1900). 

After  the  time  of  PiDcl  and  Reil  the  treatment  of  the  insane 
without  mechanical  restraints  (open-door  method)  was  advanced 
by  John  Conolly  (1856)  and  by  the  Tukes,  of  whom  Daniel  Hack 
Tuke  {1827-95)  collaborated  with  John  Charles  Bucknill  in  a 
Manual  of  Psychological  Medicine  (1858),  which  played  a  great 
part  in  its  day.  Another  advocate  of  the  no-reatraint  system  was 
Wilhehn  Griesinger  (1817-68),  of  Stuttgart,  a  pupil  of  Schonlein, 
a  clinical  assistant  of  Wunderlicb,  and  ultimately  Romberg's  suc- 
cessor at  Berlin  (1865-67),  who,  apart  from  his  work  in  psychiatry, 

I  Erich  Ebstein  points  out  that  cases  of  aphasia  had  been  described  by 
van  Swieten  (1753)  and  Goethe;  WillKlm  MeUter,  vii.  ch.  6,  and  Wanderjakre, 
iii,  ch.  13  (1796),  which  had,  however,  been  preceded  by  the  case  of  Linnxus 
(1742).  Thomas  Hood  (Phrenol.  Tr.,  1822,  iii)  is  said  to  have  given  a  ease 
with  autopsy  before  Bouillaud,  but  the  latter,  who  had  made  700  by  1848,  will 
always  be  credited  with  the  classical  account  of  the  disease.  According  to 
Trousseau,  the  term  "aphasia"  was  devised  by  the  celebrated  Hellenist,  Cnsa- 
phia.     See  Ebstein,  Zeitschr.  f.  d.  ges.  Neurol,  Berl.,  1913,  xvii,  58-64, 

*  Bastian:  Aphasia  and  Other  Speech  Defects,  London,  1898. 
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distinguished  himself  by  his  early  description  of  book-wonn  in- 
fection as  "tropical  chlorosis"  (1886),  and  did  much,  in  Gemuny 
at  least,  to  clear  up  the  status  of  typhus,  typhoid,  relapsing  m^ 
malarial  fevers,  in  his  monographs  on  infectious  diseases  (1857-64). 
Griesinger's  "Pathol(^y  and  Therapy  of  Psychic  Disorders"  (1845) 
did  away  with  much  of  the  mysticism  of  the  past,  gave  clear  and 
unmistakable  clinical  pictures  based  upon  rational  psychologica] 
analysis,  aimed  to  connect  the  subject  with  pathologic  anatomy 
and  advocated  the  open-door  and  the  psychiatrical  clinic.  Since 
Griesinger's  time,  the  scientific  study  of  insanity  has  been  maiiily 
in  the  hands  of  the  Germans. 

Theodor  Meynert  (1833-92),  of  Dresden,  professor  of  neurologr 
and  psychiatry  at  Vienna  (1873-92),  editor  of  the  Jahrbucher  far 
Psychiatrie  (1889-92),  made  many  investigations  of  the  anatomy 
and  physiology  of  the  brain  (1865-72),  described  amentia,  and 
wrote  on  insanity  as  "Diseases  of  the  Fore-Brain"  (1884). 

Carl  Wernicke  (1848-1905),  of  Tamowitz,  Upper  Silesia,  pro- 
fessor at  Berlin  (1885)  and  Breslau  (1890),  described  sensory 
apha.sia,  including  alexia  and  agraphia  (1874),  diseases  of  the  in- 
ternal capsule  (1875),  acute  hemorrhagic  polioencephalitis  (1881), 
and  presbyophrenia  (1900);  wrot«  treatises  on  brain  diseases 
(1881-83)  and  insanity  (1894-1900),  and  issued  a  splendid  atlas  rf 
the  brain  (1897-1904). 

Emil  Eraepelin  {1856-  ),  of  Neustrelitz  (Mecklenburc), 
professor  of  psychiatrj'  at  Dorpat  (1886),  Heidelljerg  (1890)  and 
Munich  (1903),  was  the  pioneer  of  experimental  psychiatrj-  (1896'). 
His  Kompendium  (1883)  and  thirty  lectures  on  psychiatry  (1901) 
introduced  a  new  and  simple  classification  of  insanity,  empha- 
sizing the  effective,  precocious,  involutional,  katatonic  and 
maniacal  forms,  introducing  the  concepts  "dementia  prsecox"  and 
"manic  depressive  insanity,"  and  bringing  about  many  simplifica- 
tions by  clever  grouping  of  related  varieties,  Kraepelin  made  the 
classical  analysis  of  the  fatigue-cure  and  the  cla.ssical  investigations 
on  the  psychic  effects  of  alcohol  (1883-92),  which  were  continued 
by  Raymond  Dodge  and  Francis  G.  Benedict  (1915). 

Paul  Eugen  Bleuler  (1857-  ),  of  Switzerland,  has  expanded 
Kracpclin's  original  concept  of  "dementia  prEEcox"  to  include  s 
group  of  "schizophrenias"  (1910)  which  imply  many  things  not 
regarded  by  Kraepelin,  in  particular  "autism,"  or  the  mental  life 
of  the  individual  which  is  kept  apart  from  the  outside  world. 
Bleuler  also  described  "relative  idiocy"  (1914). 

Adolf  Meyer  (1866-  ),  Switzerland,  professor  of  psychi- 
atry at  the  Johns  Hopkins  University  (1910),  has  also  maintained 

I  Kraepelin:  Pwychol.  Arb.,  Leipz.,  18%,  i,  1-91. 
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I  the  psychogenic  origin  of  dementia  pnecox,  that  it  is  functional 
f  rather  than  organic,  but  this  hypothesis  is  somewhat  shaken  by  the 
I  discoverj'  that  Abderhalden's  ferment  reaction  is  obtained  in  this 
I     neurosis,  indicating  disordered  function  of  the  sexual  gonads. 

Richard  von  Krafft-Ebing  (1840-1902),  of  Mannheim,  a  pupi! 
of  Friedreich  and  Griesinger,  professor  at  Strassburg  (1872),  Graz 
(1873),  and  Vienna  (1889),  wrote  the  best  German  work  on  forensic 
psychiatry  (1875),  also  a  treatise  on  psychiatry  based  upon  clinical 
experience  (1879),  and  is  especially  known  for  his  Psychopalhia 
sexualis  (1886),  which  classiBes  and  describes  the  various  forms 
of  sexual  inversion  and  perversion,  especially  in  their  medicolegal 
relations.     Albert  Moll  is  another  writer  on  this  theme. 

Of  English  psychiatrists.  Sir  Thomas  Smith  Clouston  (1840- 
1915),  late  editor  of  the  Journal  of  Mental  Science,  wrote  a  volume 
of  clinical  lectures  on  mental  diseases  (1883),  and  other  treatises; 
Henry  Maudslcy  (1835-1918)  was  a  prolific  writer  on  psychological 
themes;  Charles  Arthur  Mercier  (1852-1919)  is  the  author  of  a 
text-book  (1902),  but  his  most  valuable  contributions  are  those  on 
criminal  responsibihty  (1905),  conduct  and  its  disorders  (1911), 
crime  and  insanity  (1911),  and  his  historical  studies  of  astrology 
(1914)  and  leper  houses  (1915);  John  Milne  Bramwell  (1852-  ) 
has  written  much  on  hypnotism;  Frederick  Walker  Mott,  editor  of 
Archives  of  Neurology,  is  the  author  of  the  Croonian  lectures  on 
the  degeneration  of  the  neuron  (1900).  Mention  should  be  made 
of  the  psychiatric  treatises  of  the  Italians  E.  Tanzi  (1904),  and 
I-.  Bianchi  (1905)  which  have  been  Englished;  of  the  Russians 
P.  I.  Kovalevski  (1892),  S.  S.  Korsakoff  (1893)  and  V.  M.  Bechtereff 
(1908)  and  of  the  Americans,  Edward  Charles  Spitzka  (1883), 
Frederick  Peterson  (1899),  Henry  J.  Berkley  (1900),  Stewart 
Paton  (1905)  and  William  A.  White  (1909).  As  superintendent  of 
the  Government  Hospital  for  the  Insane  (1903),  editor  of  the  Psy~ 
choanalytic  Review,  and  author  of  a  treatise  on  mental  mechanisms 
(1911)  White  has  done  much  for  recent  psychiatry.  With  Smith 
Ely  Jelliffe  (1866-  ),  of  New  York,  editor  and  translator  of 
many  things  of  historic  interest  and  value,  White  collaborated  in  a 
treatise  on  diseases  of  the  nervous  system  (1915),  presenting  the 
most  advanced  views.  Henry  Mills  Kurd  (1843-  ),  professor 
of  psychiatry  (1889-1906)  and  superintendent  of  the  Johns  Hopkins 
Hospital  (1889-1911),  is  editor  of  The  Institutioml  Care  of  the 
Insane  in  the  Untied  Slates  and  Canada  (1916),  which  contains  his 
valuable  history  of  American  psychiatry. 

New  methodn  of  psycbopaithaloKiGal  investigation  were  introduced  by 
Robert  Sommer  (1S99).  PByeho-anBlysis  was  introduced  by  Sigmund  Freud 
and  C.  G.  Jung  (1893-1000).  General  parelyaia  of  the  insane  was  deaeribed 
by  John  HsbImd  (179S)  and  CalmeU  (1826),  moral  insanity  by  Jamee  Cowlea 
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Prichard  (1S35),  circular  insanity  by  Jean-Pierre  Falret  (1854),  hebephmiia 
by  K.  Kahlbaura  (1863)  and  Uecker  (1S71),  liatatonia  by  Karl  Kahlbwuti 
(1874),  psychastheoia  by  Pierre  Janet  (1903),  presenile  dementia,  with 
plaques  in  the  brain  (1911)  by  Alois  Aliheimer  (1864-1915).  AlcohoUe  pan- 
plegia, already  noted  by  James  Jackson  (1822)  and  Sir  Sajuuel  Wilks  (1868). 
was  described  aa  a  polyneuritic  psychoeis  by  ijergiei  Korsakoff  (1887).  Heio- 
rich  Laehr  (1820-1905),  editor  of  the  AUgerneiTm  ZeiUchrift  fur  PtyMotrit 
(185S-  ),  made  valuable  directories  of  the  insane  asylums  of  the  Germioic 
countries  (1852-82),  an  unrivaled  bibli<^aphy  of  the  literature  of  psychiati\. 
neurolf^y,  and  paycholoc' from  1459  (o  1799  (1900),  and  a  calendar  c^  peydu- 
atry  (1885)  containinR,  day  by  day,  all  the  important  evente  connected  with 
the  history  of  the  subject,  including  the  martyrology  of  physicians  and  aaylun 
attendant!*  killed  by  the  homicidal  insane.  Otto  MonkemoUer  has  writWn 
well  on  the  history  of  psychiatry  (1903-10). 

The  later  nineteenth  century  marks  the  scientific  or  parasitic 
period  of  denofttology,  in  which  many  cutaneous  diseases  were 
directly  traced  to  microscopic  organisms,  especially  under  the 
leader^p  of  Sabouraud  and  Unna. 

Hebra's  work  was  completed  and  extended  by  his  eon,  Hans  von  Hebn 
(1847-  ),  of  Vienna,  who  wrote  a  tejct^book  on  skin  diseases  in  relation  to 
diseases  of  the  entire  organism  (1884),  described  rhinoscleroma  (1870)  and 
rhinophyma  (1881),  and  by  his  pupil,  the  Hungarian  Morit  Kaposi  (1837- 
1902),  who  completed  the  elder  Hebra's  text-book,  besides  writing  one  o(  his 
own  (1879),  and  described  pigmented  sarcoma  of  the  skin  (1872),  diabetic 
dermatitis  (1876),  xeroderma  pigmentosum  (1882),  lymphodermia  pemicioei 
(1885),  the  various  forms  of  hchen  ruber  (1886-95),  and  ultimately  put  H^ 
'      '   'mpetigo  herpetiformis  upon  a  definite  tooting  (1887).    Isidor  Neumann's 


treatise  of  1869  wa.t  fre^yently  translated  and  widely  read.  Dermatology  was 
also  popularized  by  Sir  William  James  Erasmus  Wilson  (lSOd~M),  who  madt 
an  early  reputation  with  his  Dissector's  Manual  (1838),  Analomi»l'i  Varlr- 
mecum  (1840),  and  anatomical  plates,  his  Diseases  of  the  Skin  (1842).  denm- 
titlogieal  Atlas  (1847),  and  his  Royal  College  of  Surgeons  lectures  on  demu- 
tology  (1871-78),  particularly  by  his  gift  of  £5000  for  foimding  a  chair  of 
dermatology  in  the  latter  institution  and  the  extensive  collection  of  demu- 
tological  preparations  which  he  made  for  the  same,  Wilmn  classified  ruts- 
neous  disorders  as  diseases  of  the  true  derma,  of  the  sudoriparous  and  se- 
baceous fdands,  the  huir  and  follicles,  and  he  was  the  first  to  describe  dersu- 
titis  exfoliativa  (1870).  The  parasitic  etiology  of  skin  diseases  had  been  in- 
troduced by  the  Arabians,  by  Cosimo  Bonomo,  who  described  the  parasite  id 
scabies  (1687);  by  Jolm  Hunter,  who  gave  a  clinical  description  of  the  disease; 
by  Wichmann.  of  Hamburg,  who  established  its  parasitic  nature  (1786);  tn' 
Schrtnlein,  who  described  the  achorion  fungus  of  favus  (1839);  by  Da^iS 
Orflt>y  (1810-98),  who  described  a  contagious  tinea  sycasis  or  mcntagra  (pi«- 
rigo  decalvans  or  phytoalopecia).  due  to  a  fungus  (1841—43),  and  by  Cad 
Eichstedt.  who  established  Ihc  relation  between  pityriasis  versicolor  and 
Microsporon  furfur  (1846).  Criiby's  work  received  little  att<>ntion  until  the 
bacterioli^c  and  parasitologic  period  when  it  wa:*  taken  up  by  Raymond 
Sabouraud  (1864),  of  Paris,  who  made  extensive  studies  of  the  different  vari- 
eties of  trichophyton  (1894),  the  etiology  of  eczema  (1899-1900),  of  pityriasl<. 
and  the  "pellicular  alopecias"  (1904).  Sabouraud  did  the  best  work  on  tbr 
mycotic  diseases  of  the  skin.  In  1881,  Thin  had  shown  that  trichoph^■ton  is 
distinct  from  ordinary  fungi.  Eczema  marginatum  of  the  groin  and  axilla 
(dhobie  itch)  has  been  traced  to  the  Epidermophyton  inguinale,  pitjTi5si= 
versicolor  to  Microsporon  furfur,  tropical  tinea  imbricata  to  another  ring- 
worm fungus.  Meanwhile  extremely  valuable  work  was  done  on  the  patho- 
logical, bacteriological,  and  therapeutic  side  by  Paul  Geraon  Dnna  (18oO- 
),  of  Hamburg,  who  was  severely  wounded  as  a  volunteer  in  the  Franco- 
Prussian  War,  and  afterward  founded  a  private  clinic  (1881)  and  a  hospital 
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for  skin  diseases  (1884)  in  hia  nativp  city.  He  published  valuable  works  on  the 
anatomy  (1882)  and  histo-patholoKy  of  the  skin  (1894)  and  Ihe  treatment  of 
skin  diseascH  (1898),  founded  the  MouaUhefte  /fir  jtrakliscke  Dennalologie 
(1882)  and  Dermalologwehe  StudUn  (1886),  and  edited  an  international  atla« 
(1S89)  and  a  hista pathological  atlas  (1894)  of  skin  diseases.  Unna,  a  most 
prolific  writer,  described  neborrhcic  eczema  (1887-93),  the  morococci  of 
eczema  (1892-97),  the  different  cocci  of  fava-f  (1892-99),  phlycttenoaia  strep- 
togencs  (1895),  pustulosis  staphylogenes  (1896),  described  the  pathology  of 
leprosy  (1910),  and  introduced  ichthyol  and  resorcin  (1886),  and  specially 
coated  pills  for  local  absorption  in  the  duodenum  (1884). 

AmoHK  the  original  descriptions  of  skin  diseases  in  the  modem  period 
are  those  of  porrigo  (1864),  dyHidroHiH  (1873),  and  hydroa  (1880)  by  Tilbury 
Fox  (1836-79),  colloid  milium  by  Ernst  Wagner  (1866),  dermatitis  exfoliativa 
by  Erasmus  Wilson  (1870),  ipant  urticaria  (angioneurotic  edema)  by  John 
I^wH  Milton  (1876).  angiokeratoma  by  Wyndham  Cottle  (1877),  infantile  ex- 
foUative  dermatitis  by  Ritter  von  Rittcrshain  (1878),  neurofibroma  by  F.  D. 
von  Recklinghausen  (1882),  epidennolysis  bullosa  by  Alfred  Goldiicheider 
(18S2).  varicella  gangrenosa  bv  Sir  Jonathan  Hutchinson  (1882),  xeroderma 

Sigmentottuni  (1^2),  lymphoJermia  pemicioaa  (1885),  lichen  ruber  moniU- 
irmis  (1886)  by  Morii  Kaposi  (1837-1902),  who  also  established  the  definite 
status  of  impetigo  herpetiformis  (1887),  Uchen  ruber  planus  (1895),  and  pem- 

Bhigus  vegetans  (1896);  erythema  elevatum  by  Judson  S,  Bury  (1888),  fol- 
cular  psorospermosis  by  Jean  Darier  (1889),  acanthosis  nigricans  by  Sig- 
tnund  PoUitzerand  V.  Janowsky  (1890),  angiokeratoma  (1891),  and  porokera- 
tosis (1893)  by  Vittorio  Mibelli  (1891),  hyperkeratoM^  by  Emilio  Respighi 
(1893),  benignant  sarcoid  by  Caaer  Boeck  (1899),  chronic  atrophic- acroderma- 
titis by  J.  Herxheimer  and  Kuno  Hartmann  (1902),  granulosis  rubra  nasi  by 
Joeet  Jadassohn  (1901),  parapsoriasis  by  Louis  Brocq  (1902)  and  lichen  nitidos 
by  Felix  Pinkua  (1907).    Of  Americans,  Robert  William  Taylor  described  idio- 

Eathic  progressive  atrophy  of  the  skin  (1876);  Louis  A,  Duhring,  dermatitis 
erpetiformis  (1884);  An<frew  Rose  Robinson,  hydrocystoma  (1884);  Thomaa 
Caspar  Gilchrist,   blasfomycetic  dermatitis   (1896);   Benjamin  R.   Schenck, 


The  work  of  M^endie  in  experimental  pharmacology  was  ably 
continued  by  Alexander  Crum  Brown  and  Thomas  Richard  Fra.'<er, 
who  first  investi^ted  the  relation  between  the  chemical  conatitu- 
tioD  of  substances  and  their  physiological  action  ("anchoring  the 
molecules")  (1867*),  in  which  they  were  followed  by  Lauder 
Branton  and  J.  T.  Cash  (1884-92),  and  by  Cash  and  W.  R.  Dun- 
stan  (1893).  Friedrich  Walter  investigated  the  actions  of  acids 
upon  the  animal  organism  (1877),  Ernst  Stadelmann  the  acfion  of 
alkalies  upon  metabolism  (1890),  Admirable  text-books  on  ma- 
teria medica  and  therapeutics  were  written  by  such  men  as  Syd- 
ney Ringer  in  England  (1869)  and  H.  C.  Wood  in  America  (1874), 
both  of  whom  aimed  to  establish  the  status  of  drugs  on  the  clinical 
side,  while  Buchheim,  Schmiedeberg,  and  Binz  in  Germany,  Brun- 
ton  and  Cushny  in  England,  have  done  brilliant  experimental 
work  on  animals.  The  latter  names  have  been  particularly  as- 
sociated with  the  destructive  and  critical  pharmacodynamics  of 

'  For  bibliographical  references  to  these  diseases  see  Index  Catalogue 
(S.  G.  O.),  1912,  2  B..  xvii,  150-152. 

'Tr.  Roy.  Soc.  Edinb.,  1867-9,  xxv,  151-203. 
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the  present  time,  the  aim  of  which  is  to  apply  a  rigorous,  sifting 
process  to  the  vast  numbers  of  alleged  remedies  listed  Id  the  vari- 
ous formularies  and  pharmacopeias,  on  the  principle  of  "Prare 
all  things,  hold  fast  to  that  which  is  good."  The  effect  of  this 
destructive  criticism  has  not  only  been  admirable  in  reducing  the 
gigantic  vegetable  materia  medica  of  the  past  to  reasonable  pro- 
portions, but,  in  the  face  of  the  huge  output  of  coal-tar  products 
by  the  German  chemists,  initiated  by  Perkin's  discovery  of  aniline 
dyes  (1856),  it  became  absolutely  necessary.  "The  period  of  con- 
structive pharmacology,"  Cushny  declares,  "has  scarcely  dawned" 
and  he  points  out  that  remedies  may  now  "be  numerated  in  units 
where  they  were  once  counted 
in  scores."  The  French  clinic- 
ians Henri  Huchard  and  Charles 
Fiessinger,  for  instance,  have 
hmited  actual  drug  therapy  to 
some  20  remedies  or  groups  of 
remedies,  viz. :  opium,  mercur>-, 
quinine,  mix  vomica,  digitalis. 
arsenic,  phosphorus,  er^t,  bel- 
ladonna, chloral,  bismuth,  the 
bromides,  the  hypnotics,  the 
purgatives,  the  antiseptics,  the 
anesthetics,  the  antipyretics, thf 
nitrites,  the  sera  and  vaccines, 
the  animal  extracts,  each  of 
which  has  a  specific  therapeutic 
intention.  An  International 
I  Conference  for  the  imification  of 
the  formulie  of  heroic  remedies 
was  held  at  Brussels  in  1902. 
The  whole  tendency  of  recent 
pharmacology  is  in  the  direction 
of  simplification  and  specificity, 
but  it  is  rightly  contended  by  the  therapeutists  of  the  older  school 
that  human  beings  are  not  necessarily  rabbits  and  giiinea-pigs  of 
a  larger  growth,  since  individual  drugs  have  different  effects,  not 
only  upon  different  animals,  but  upon  different  human  beings. 
The  only  final  test  of  the  reliability  of  a  drug  is  at  the  bedside. 
The  leading  pharmacologists  of  the  German  school  are  Rudolf 
Buchheim  (1820-79),  of  Bautzen,  professor  at  I^ipzig  (1846). 
Dorpat  (1849),  and  Giessen  (1807),  who  pulilished  a  text-book  of 
materia  medica  in  1856  and  investigated  the  action  of  potassium 
salts,  of  pui^atives,  cod-hver  oil,  ergot,  the  mydriatic  alkaloids  of 
the  Solaneceie,  etc.;  his  pupil,  Oswald  Schmiedeberg  (1838-        ), 


Oswald  Schmiedeberg  (1838- 
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of  Courland,  professor  at  Dorpat  (1870)  and  Straasburg  (1872), 
who  first  invest^ted  the  action  of  poisons  on  the  frog's  heart  (in 
Ludwig's  laboratory,  1871),  investigated  hippuric  acid  synthesis 
in  the  kidneys  (1876),  discovered  sinistrin  (1879)  and  histozyme 
(1881),  determined  the  true  formula  of  histamin  and  nucleic 
acid  from  Miescher's  posthumous  notes  (1896),  and  did  a  great 
amount  of  critical  and  experimental  work  on  muscarin  (1869), 
ferratin  (1893),  digitalis  and  other  drugs,  the  tendency  of  which  is 
crystallized  in  his  well-known  elements  of  pharmacology  (1883); 
and  Karl  Biiiz  (1832-1912),  of  Bernkastcl,  a  pupil  of  Virchow  and 
Frerichs  and  professor  at  Bonn  (1868),  where  he  founded  the  Phar- 
macological Institute  of  the 
University  (1869).  Binz  pub-  , 
tishcd  a  text-book  on  materia 
medica  (1866)  and  lectures  on 
pharmacology  (1884),  made  ex- 
perimental investigations  of 
the  action  of  quinine,  alcohol, 
arsenic,  the  ethereal  oils,  the 
halc^en  compounds,  and  the 
anesthetics^  and  wrote  an  ad- 
mirable history  of  anesthesia 
(1896).  Hans  Meyer  (1853- 
),  of  Insterburg,  a  pupil 
of  Ludwig  and  Schmiedebei^, 
professor  at  Dorpat  (1881), 
Marburg  (1882),  and  Vienna 
(1884),  and  E.  Overton,  have 
devoted  especial  attention  to 
the  part  played  by  hpoid  sol- 
vents in  narcosis. 

The  history  of  pharmacy 
has  been  exhaustively  pre- 
sented in  the  works  of  F.  A. 

Fliickiger  and  Daniel  Hanbury  (Pharmaeographia,  1879),  Herman 
Schelenz  (1904)  and  A.  Tschirch  (Pharmacognosie,  1909-14). 

Sir  Thomas  Lauder  Brunton  (1844-1916),  of  Roxburghshire, 
Scotland,  an  Edinburgh  graduate  (1868),  who  was  assistant  phys- 
ician (1875-97)  and  full  physician  (1897-1904)  to  St.  Bartholo- 
mew's, studied  with  Brticke,  Kilhne  and  Ludw^,  and  became  a 
master  in  the  appUcation  of  the  physiological  findings  of  pharma- 
<M)logy  to  internal  medicine. 

From  the  time  of  his  Eraduating  diBsertation  on  digitaJis  (1868),  his 
speci&l  field  was  the  action  of  drugi  on  the  heart.  In  1SG7  he  ascertained  that 
nse  of  arterikl  i»eanire  is  a  feature  of  angina  pectoris  and  recommended  the 
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exhibition  of  amyl  nitrite  on  physiolopcat  Kroundit.' 
liilator  nrniedirrt  and,  in  1874,  omployrd  raw  meal 
MU|>|>Iy  a  (dyw>lytic  ferment.  He  practised  me<lieine 
xyniuloniH  u»  altered  phyHioloK}-  rather  than  aa  coiat^ 
of  Hltered  Htnicture.  He  nerval  on  the  eeeond  Cli 
Hyderabiwt  (1889)^  wiw  an  eHrly  and  constant  advot 


Personally  Brunton  was  the  "kindly  I 
sagacity  and  simplicity,  generous,  sportsm 
lifiring.  He  paid  all  the  expenses  and  saL 
coloRJcul  lalionitorj'  at  St.  Bartholomew's,  ^ 
friend  of  Billinps,  and  made  iirinccly  donati 
General's  Library.    His  works  include  the  we 

quently 
r  ...  .  ^   ofpharmi 

'    tics  (18K 

turea   up 


HonilioC.  \\u,„l  (IS41-1920). 


ual  [KipOT 


dia,  a  ii 
Edinburf! 
succeede( 
son    as    I 

nicdira  fLS77-  11117),  was  one  of  the  pioneers  of 
!u-o|{ifry  tliroiifili  his  original  work  on  physosf  i 
phaiitl'iiis  !ii?i)i<his  (lS73-9r»),  which  he  addc 
p(i'i;i,  and  his  iiivcstipiitions  of  arrow-poisons 

Arthur  HoIhtIsoii  Cushny  (IStitj-  ),  < 
been  professor  of  iiharnuicol*)^^'  at  Ann  Arlxi 
tlie  Vnivorsity  <if  London  (lHO'i),  was  a  pu 
and  his  tcxi-book  of  pharmacology'  and  th 
indmed  with  Ihr  i^piril  of  his  master.  He 
work  on  tlio  ofTec(s  of  digitalis  on  heart -muse 

Horatio  C.  Wood  (1S41-1920),  of  Phihn 


'  Hnintot 


I't.  l>m<l.,  1S67, 
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■botany  (1866-76)  and  therapeutics  (1876-1907),  also  professor  of 
nervous  diseases  (1875-1901)  in  the  University  of  Pennsylvania, 
made  an  important  investigation  of  the  pathology  of  sunstroke 
(1872),  RTote  a  memoir  on  The  Fresh-water  Algte  of  North  Amer- 
ica (1872),  and  a  pioneer  treatise  on  therapeutics  (1874),  in  which 
the  effects  of  the  various  drugs  upon  man  in  small  doses  were  first 
discussed,  then  of  experimentation  upon  animals,  which,  with  the 
evidence  of  toxicology,  was  made  the  rationale  of  their  use  in  dis- 
ease. This  Ijook  also  contains  a  standard  classificatioD  of  drugs. 
Wood  wrote  a  valuable  monograph  on  fever  (1880),  investigated 
amyl  nitrite  (1871),  discovered  the  physiological  and  therapeutic 
properties  of  hyoscine  (1885),  introduced  atropine  to  combat  the 
faJl  of  blood-pressure  in  shock,  and  first  systematized  the  treat- 
ment of  accidents  in  anesthesia  (1890),  He  was  editor  of  the  Phila- 
delphia Medical  Times  (1873-80),  the  TherapeiUic  Gazette  (1884- 
90),  the  United  States  Dispensatory  (1883-1907),  and  was  author 
of  a  book  on  nervous  diseases  (1887). 

Hobart  Amory  Hare  (1862-  ),  of  Philadelphia,  professor  of 
therapeutics  in  the  Jefferson  Medical  College  (1891),  editor  of  the 
Tkerapeviic  Gazette  (1891)  and  other  periodicals,  is  author  of  well- 
known  text-books  on  therapeutics  (1890),  diagnosis  (1896),  and 
practice  (1907),  of  mont^aphs  on  mediastinal  disease  (1888), 
epilepsy  (1889)  and  fever  (1890),  and  is  editor  of  a  System  of 
Therapeutics  (1890-1911). 

Good  original  work  has  been  done  by  Torald  Sollmann  (1874- 
),  of  Cleveland,  Ohio,  who  has  written  a  noteworthy  text -book 
of  pharmacology  (1917). 

John  Jacob  Abel  {1857-  ),  of  Cleveland,  Ohio,  professor  of 
pharmacology  at  the  Johns  Hopkins  University  (1893),  is  editor 
of  the  Journal  of  Pharmacology  and  Theraj>eulics  (1909),  first 
isolated  epinephrin  (1898)  and  bufagin  (1911),  has  made  valuable 
investigations  of  new  substances  and  devised  the  methods  of 
vividiffusioD  (1912-13)  and  plasmapheresis  (1914).  Among  his 
pupils,  Reid  Hunt  is  known  by  his  studies  on  experimental  al- 
coholism (1907)  and  the  thyroid  (1909),  L.  G.  Rowntree  and  J.  T. 
Geraghty  by  their  discovery  of  the  phenolsnlphonephthalein  test 
in  kidney  disease  (1910),  David  I.  Macht  has  investigated  the 
opium  alkaloids  (1915-16)  and  other  substances.  At  the  Johns 
Hopkins,  also,  Samuel  J.  Crowe  discovered  that  hexamethylenamin 
(urotropin)  is  excreted  in  the  cerebrospinal  fluid  (1909),  which  led 
to  its  extenaive  use  in  membranous  diseases  caused  by  microor- 


The  special  action  of  m^nesium  salte  upon  tetanus  was  in- 
vestigated in  America  by  Samuel  James  Meltzer  and  John  Auer 
(1905-6). 
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Among  the  many  d«w  drugs  introduced  in  recent  times  ore  chloral  (ISM) 
lwOscarLiebrrich<lS38-1908),aiitipyrin(Kno[T)  byWilhelm  Filehne  (18S4), 
cocaine(as  anesthetic}  by  V.  K.  Anrcp  (1879-S4>),  and  Carl  KoUer  (18S4),  salipy- 
rin  by  Riedel  (18S4),  Btrophanthus  hispidua  by  Sir  Thomas  R.  Praser  (1885), 
ichthyol  and  resorcin  by  Paul  Gerson  Unna  (1886),  salol  by  Marcd  tdh 
Ncncki  (1886),  acetamlide  (antifcbrine)  by  Arnold  Cahn  and  P.  P.  Hepp 
(18Se),siilphonal(Baumaim,  1884)  by  Alfred  Ksst  (ISSS),  trional  and  tetronal 
by  Eugen  Baumann  and  AlfrcMl  Kast  (1888),  suprarenal  extract  by  G.  (Hivcr 
and  E.  A.  Schater  (1894-95),  cucaine  by  Merling  (1896),  heroine  by  Dnaa 
(1898),  adrenaliae  by  Takamine  (1901),  veronal  (1904)  and  proponal  (1905)by 
Emil  Fischer  and  Joseph  von  Mering,  novocaine  by  Alfred  Einhorn  (19M), 
scarlet  red  (Biebricha,  1882)  by  B.  Fischer  (1906),  bismuth  paste  by  EnulJ. 
Beck  (1908),  pantopon  by  Hermann  Sahh  (1909),  and  salvaraan  ("606")  by 
Ehrlich  (1909). 

Emetin,  introduced  by  Bardalcy,  of  Manchester,  in  1829,  as  a  renoedy  for 
dysentery,  was  found  to  be  amebicidal  by  Edward  B.  Vedder  (1910-11)  and 
ite  use  in  amebic  dysentery  was  eetabliDhed  cUnically  by  Sir  Leonard  Rogcn 
(1912). 

Of  other  therapeutic  measures,  electrothenOT  was  modernized  by  Du- 
chenne  of  Boulogne  (1847-55),  IU4>ert  Remak  (1855-58),  Hugo  von  Zierasaen 
(1857),  Moriz  Benedikt  (1868-75),  and  Wilhehn  Heinrich  Erb  (1882).  Photo- 
therapy was  advanced  by  Niels  Rybcrg  Finsen  (1860-1904).  The  first  defi- 
nite results  of  the  effect  of  galvanic  electrolysis  were  obtained  in  the  treatment 
of  urethral  stricture  by  the  Swede,  Gustav  Cnisell  (1839*),  who  published  a 
monograph  on  galvanism  in  the  treatment  of  local  disorders  m  1841-43. 
Static  electricity  was  first  employed  at  Guy's  Hospital  by  Thomaa  Addistm, 
GoldiuK  Bird,  and  Sir  William  Gull  (1837-52);  the  double  faradic  current  was 
used  against  uterine  diseases  and  tumors  by  Georges  Apostoli  at  Paris  (1884); 
high-frequency  currents  were  introduced  by  Jacques-Areine  d'Araonval  (1892) 
and  employed  by  F.  Nagelschmidt  in  electric  thermopenetration  (dia^enny) 
in  1906-8.  lonotherapy,  suggested  by  Edison  in  1890,  was  introduced  by 
Stfiphan  Leduc  of  Nantes  m  1900.  The  i-rays,  discovered  by  Wilhehn 
Conrad  Roentgen  in  1895,  soon  became  a  most  reliable  aid  in  dia^^oeis,  and,  in 
the  hands  of  experts,  a  useful  therapeutic  measure,  as  also  radium.  Radium 
therapy,  particularly  ultra-penetrating  radiation,  which  rendered  it^  action 
potent  for  neoplasms,  without  damaging  healthy  tissues,  was  largely  developed 
during  1906-19  by  Henri  Dominici  (1867-1919),  an  Englishman  of  Corsican 
descent.' 

The  hypodermic  syringe  was  introduced  in  Europe  by  Francis  Rynd  (1815), 
Charlea-GaDricl  Pravaz  (1851),  and  Alexander  Wood  (1855),  and,  in  America, 
bj;  Fordyce  Barker  (1856)  and  George  Thomson  Elliott  (1858).  Tablet 
triturates  for  this  and  other  purposes  were  invented  and  introduced  by  Robert 
M.  P^iller,  of  Philadelphia,  m  1878.  Magendie  and  Gaspard  revived  experi- 
mental intravenous  injections  of  drugs  in  1323.  G.  B.  H^ord,  of  Melbourne, 
Australia,  reintroduced  Fontana's  injections  of  ammonia  in  snake-bile  in 
1869-73.  A.  S.  Landerer  introduced  hetol  injections  in  phthisis  (1892), 
Guido  Baccelli  injections  of  quinine  in  malarial  fever  (1890)  and  of  corrosive 
sublimate  in  syphilis  (1894),  and  injections  of  colloidal  metals  (collai^l,  etc.) 
were  introduced  by  Benno  Cred^  in  1901. 

In  1895,  Carlo  Forlanini  (1847-1918)  introduced  the  treatment  of  phthisis 
by  artificial  pneumothorax,  which  had  been  suggested  by  Carson  in  1^^,  and 
was  intrwluced  in  America  by  John  B.  Murphy  (1898),  The  principle  of 
employing  deep  alcohol  injections  in  neuralgia  was  suggested  by  Pitres  and 
Vaillard  in  1887,  and  first  applied  by  Karl  Schloesser  in  1903. 

'V.  K.  Anrep:  PBliger's  Arch.,  Bonn,  1879,  xxi,  47:  Vrach,  Petrocrsd, 
1884,  V,  773. 

'G.  S.  Crusell:  Ueber  den  GiJvaniamus  als  chemisches  Heilmittel  gegen 
drtliche  Krankheilen,  St.  Petersburg,  1841-13. 
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Hydrotherapr  was  populajized  by  Max  Joseph  Oertel  and  the  Silesian 
fanner,  Vineenz  PrieBsniti  (1799-1851).  whose  cold  packs  and  outdoor  methods 
were  followed  up  by  the  Bavarian  pastor  Kneipp;  bv  C.  Munile  at  Grafen- 
berg  (1S39);  in  England,  by  James  Manby  Gully  at  Malvern  (1842):  and,  in 
the  United  States,  by  RusseU  Thacher  Trait  (1844),  Joel  Shew,  and  others. 
Scientific  hydrotherapy  is  especially  associated  with  the  names  of  Ernst 
BroDd  (1827-97),  a  practitioner  at  Stettin,  who  put  Curric's  forgotten 
cold  bath  treatment  of  typhoid  fever  upon  a  rcUable  workini;  basis  (1861- 
63),  and  Wilhehn  Wintemitz  (1835-1917),  of  Joscfstadt,  Bohemia,  pro- 
fessor at  Vienna  (1881),  director  of  the  hydropathic  establishment  at  KaJteti- 
leutgeben,  and  fowiderof  the  BiSUer  far  klinxKhe  Hydrolherajrie  (1890),  who 
witil*  the  best  modem  treatise  on  the  subject  (1877-80),  based  upon  experi- 
mental as  well  as  clinical  investi)(ation.  Oskar  Lassar  in  Berhn  (1883)  and 
Simon  Baruch  in  New  York  have  been  the  leading  propagandists  for  public 
baths  within  the  means  of  the  people  in  large  cities. 

In  1834  Victor-Th^ore  Junod  (1809-81)  investigated  the  effects  of  com- 
pressed and  rarefied  air  upon  the  body  and  its  members,  which  he  appUed  in 
therapy  as  "hemospasia  or  giant-cupping,  summarized  in  his  treatise  of 
1875.  This  method  consists  in  the  production  of  a  tainting  spell  by  drawing 
the  blood  from  the  brain  to  the  foot,  a  species  of  blood-lettjng  without  letting 
blood,  the  revulsive  effects  of  which  were  extraordinarily  successful  in  various 


Dietetics  and  regimen  were  advanced  by  William  Banting  (1797-1878),  of 
England,  who  in  his  Letter  <m  Corpuience  (1863),  introduced  the  cure  of  obndty 
by  the  general  reduction  of  food,  including  the  exclusion  of  fats  and  carbo- 
hydrates (1863),  by  Liebig,  Wohler,  Beaumont,  Moleschott,  Pavy,  Pavloff, 
Rubner,  Chittenden,  and  the  other  investigators  of  nutrition  and  metaboUsm, 
by  Boas  and  Ewaid,  who  introduced  test-meals  in  digestive  disorders,  by  De- 
bove,  who  originated  forced  feeding  in  phthisis,  and  latterly  by  Carl  von  Hoor- 
den,  who  has  made  a  special  study  of  dietetics  in  disorders  of  metabolism  and 
introduced  the  oatmeal  diet  in  diabetes.  Special  treatmcntfl  of  heart  disease 
were  introduced  by  the  laiyneologiBt  Max  Joseph  Oertpl  (1835^),  of  Dil- 
lingen,  Bavaria,  whose  method  consists  in  protcid  diet  with  reduction  of  liquids, 
free  perspiration,  and  graduate!  uphill  exercises  (1884)  and  by  Theodor  Schott 
(1852-  ),  who,  at  Nauheim,  discovered  the  beneficent  effect  upon  w«tk 
hearts  of  carbonated  baths  (1883)  combined  with  slow  gymnastics,  executed  by 
the  patient  and  resisted  by  the  operator.  The  stomach-pump,  for  the  rcmovsJ 
of  opium  and  other  poisons  (Monro  secUTidiM)  was  introduced  simultaneously 
by  Edward  Jukes  and  Francis  Bush,  two  English  physicians,  in  1822.'  Simple 
intubation,  with  lavage,  for  gaftric  dilatation  from  pyloric  obstruction,  was 
introduced  by  Adolf  Kussmaul  (1887-69). 

The  scientific  applications  of  h^pnotUm  were  principally  studied  by  Char- 
cot and  his  pupils  at  the  Salp£tn£re  and  by  the  two  leader?  of  the  Nancy 
school,  Ambroiae-Auguste  Li^beault  (1823-1904)  in  his  I^  tomrned  provogvi 
(1889)  and  Thirapeiuique  Bvggeslive  (1891)  and  Hippolyte-Marie  B^^heim 
(1840-1919)  in  De  la  suggMtion  dans  Vital  kypnolupK  et  dans  Vital  de  veille 
(1884)  and  Hyprwlisme,  suggestion,  ■ptychotherapie  (1891).  These  titles  show 
the  general  t«ndency  away  from  hypnotic  sugp^stion  and  toward  mental  and 
moral  suasion  or  psychotherapy,  which  was  unpUcit  in  Charcot's  teaching. 
Pi^chotfaerapy  was  put  upon  a  definite  basis  in  such  works  as  Paul  Dubois' 
book  on  the  moral  treatment  of  psychoncuroees  (1904),  and  Isoktnenl  et 
■psychothira'pie  (1904)  by  Jean  Camus  and  Philippe  Pagniez.  The  treatment  of 
neurotic  piersons  by  moral  education  became  the  word  of  ambition.  It  was 
appUed  with  ability  by  Rev.  Elmwood  Worcester  and  bis  associates  at  the 
EjnAnuel  Church  at  Boston. 


ployed  a  gum-elsstic  bottle  for  suction,  the  syringe  having  been  su^ested  by 
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(iyriitiiijitic!'  f'lr  tlK-raiN-utir  purpose  weif  intrtMlucwi  as  "Swedish  iui>t- 
nu-nls^'  by  IVr  ilinrlk  IdiiR  (177)1-1839)  ubout  1S13.  tinri  l):i\-(>  1atitTl.v  b^-. 
i>1:iIhiriIiiI  iiilo  kiii^  iiii-ttHNls  an  nK-chunutb(T;iiiy  und  kinrsithi-riiny.  piirkEi- 
Lirlj-  :i(  lliv  XitniliT  Ii).<itiili'.  'rill'  ROKppl  of  lifp  and  fxtTcirw-  iii  the  upi-n  iir 
th(-'f(flin|i  timt  cxIiM-nnl  n:itiirD  hnM  a  kinilly  hc-alinic  .-tiilc  towunl  biKliJy  airi 
nii>nt»l  iltf.  wiiK  JiiiiilJrit  in  tin-  tmchiiifiH  iif  Clnt'k  nm limine,  has  btvn  itr 
thiiiH'iif  Nurh  iiiiKirm WTiti-n^ait'rhori'nu,  Wnlt  Whitman,  anil  John  Burmudt'. 
luiil  liuN  Ihiii  :i)i|>Iiifl  wirh  HWHTw  in  tho  tmilmoiil  of  plitluHisfvr^-wheri'aoJ 
iti  111 'II  nisi  I  Id  lie  xlutiw,  by  J.  Madison  Tuylor  and  uthtT  spocialist.s. 

Tlir  fouiKlcrof  experimental  hygiene  n-as  Max  von  Pettenkcrfet 
(ISIS  I'.lOl),  (if  Lichtrrsheim,  Bavaria,  a  pupil  of  IJcliie  ani 
liisclioty,  wlui  Uvatiip  pn»fpssor  of  "dietetic  chemistry"  at  Munich 
ill  1847,  aiifl  professor  of  hy- 
I  jt'''"''  'it-  *^'c  Siiiiio  miivprsity 
(185.*J),  where,  under  his  dirvc- 
tion,  the  first  Hypienic  hisii- 
tiite  was  op<'ne(i.  in  lS7.i. 
Pelteiikofor's  ojirlier  work.  .i# 
we  have  seen,  was  in  the  ficUi 
of  physiolofdcul  cheiuiiitr>'an<l 
inetalxilifiin. 

In  l)y4lieintr<Hlu<!e<lthcwiU- 
kiicm-ii  tiwl  fiw  bile  iieiili>  ami  in 
1SI>:1H>4,  with  Voit.  he  luudr  hi- 
cliissical  invcxtiicitions  of  iiirlahik 
lisni  in  n<spirutii>n.  He  al«>  ini->«- 
tiitiitrd  Nuch  xulMlmirei>a(<  tbesul- 
lihiH-yiknativ  in  sputinn.  )ij|ipiirir 
ai-id.  iTiiittn  nnd  cniitiiiiii.  Fr-'iii 
IS-V)  im  !«•  ili'vntiii  much  iilti'nii"n 
lo  till-  HinliiKy  i>f  rhi>liT:i  ;in.I  tv- 
plioiil  h-vfi.  thr  sjireail  <if  whii'h  hi- 
;iltni)iil<'d  l<>  thi'  i-ondilinn  of  l!i<' 
i«iil  itnd  Hiil-wntiT,  liittfrlv  •■|ijbk- 
liiKtlit'kirti-riat  thii>r\-  i>f  iiifii-li<in 


111!' 


of   S 


wiim  rt 


i.f  vinil.iil  <-h<>l.r.-i  iKi.-illi  at 

is.    In  s|iili'  of  \t\^  siiniewhal  :ii^ 

hitr.irv  vir«-s.  hf  :il|  Imt  riii  tlir  oitv 

of  Mimii-h  i)f  typhiiid  thniiiKh  tl^ 

■tiuncjf  :i|iroiH'rsv-ti'i!ic>filniiiiuf!(Mistibi.i'lw)iii-hfn-(|iici\llyin\iil\nJ 

I'lmlri'ViT-y  willi  Vin-hiiw.     J'l'lli'iitcifcr's  must  ii]i)Hirt;tnt'(iintrihii- 

'■"l"''-! iiliil  liytii'iK-  w-iTi-  hi«  iiiithnd  of  pHtinrntinic  carixin  dionili- 

III  HiiiiT  (l>*."iS>.  his  JTivititigntifiiiK  of  tlw  ^-cntilAlion  nf  dn-ellinft  hou«i* 
and  the  rcUliun  iif  tlic  tHniocpiirtr  )«  rlirthinic,  haliitatinnM  iinil  thi> 

■  Miidii-d  thi-  n-1iilivr  .tdmntap'H  iif  utow  and  liiil  iiir  hp.itinic  i>h«wi^ 
i;iTi  ii:iss  llin>ii)i)i  tlii- ihickest  masimn',  am)  im-cnliitated  tlie ivintaDii- 
■f  tlir  !ilim>st.licn'  fr<.iii  ^hm's  diiii  in  the  i-aHh.     Ill'  was  ennnliliil  Id 

■  I  lHT;iTni>  |insiili[i(  i.r  l!ii'  Ikivariiin  Ai^ilcniv  of  Si-ii-nom  in  1>W. 
i'lil.iiki.rrT  luit.lisli,-,!.  wiih  Zii-nisw-n.  tlir  Uamlhuch  .Irr  //vf/iVw..  awl 
m-  "f  til.-  r(M-.litc,rs  ,if  tho  XriMiTifl  fiir  Hiolngir  (l.Stl.V-Sl'l  „n<l  thi- 

"'"'''  ""      '■ hvKii-ni',  as  basiil   ii)hi; 


tlir  11; 


f  inf.ili.iii,  t.«.k  a  II.W  start  with  tlir  w..rk  of  K.ich  an.l  hi- 
]ii.'  Iii.'.ljtiit.'  at  l).<r]in. 
iiiijiorlaiit  .if  the  I'arli.T  tn'atisos  .m  public  hnieoe 
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after  the  time  of  Johann  Pet«r  Frank  were  John  Roberton's  "Medical  Police" 
(Edinburgh,  1808-9}  and  the  treatises  of  Prangois-Emmanuei  FodSrf  (1822-24) 
and  Alexandre-J.-B,  Parent-Duchftt«let  (1836),  who  alao  wrote  an  epoch- 
making  work  on  prostitution  in  the  city  of  Paris  (1836).  David  Hosack,  in 
1820,  wrote  on  the  medical  police  of  New  York  City.  In  the  first  half  of  the 
century,  the  subject  was  extensively  cultivated  in  Prance.  Various  treatises 
were  written  by  Moiard  (1841),  Royer-Collard  (1843),  Bourdon  (1844), 
Michel  Levy  (1844r-15),  Briand  (1845),  Foy  (1845),  Boudin  (1846),  whUe 
Parkes's  Manual  of  1864  set  the  pace  for  later  works  by  L.  Ilirt  (1876),  E.  Fazio 
(1880-S6),  G.  H.  Roh6  (1885),  Max  Rubner  (1888),  E.  Fliigge  (1889),  J. 
Uffelmann  {1889-90),  W.  Prausnitz  (1892),  L.  Mangin  (1892),  Ferdinand 
Hueppe  (1899),  A-  W.  Blyth  (1900),  Charles  HarrinKton  (1901),  W.  T.  Sedg- 
wick (1902),  Josef  Rambousek  (1906),  and  M.  J.  Roscnau  (1913).  Petten- 
kofer's  (treat  handbook  (1862-94)  was  followed  by  aimilar  cooperative  works, 
edited  by  Thomas  Stephenson  and  Shirley  F.  Murphy  (1892-94),  Theodor 
Weyl  (1893-1901)  and  Max  Rubner  (1911).  Industrial  hTgiene  was  advanced 
by  Sir  Humphry  I^vy  (1779-1829),  who  invented  the  well-known  safety  lamp 
for  coal-miners  (1815);  by  Charles  Turner  Thackrah  (1795-1833),  of  Leeds, 
one  of  Sir  A-stley  Cooper's  pupils,  who,  in  his  treatise  of  1832,  first  investigated 
brass-founders'  ague,  dust  diseases,  etc. ;  by  Tanquerel  des  Planches  (1809-62), 
who  wrote  an  important  work  on  diseases  in  leail  workers  (1839);  by  Frangois 
Melier,  who  dealt  with  the  hygiene  of  tobacco  manufacturers  (1849);  by 
A.-L.-D.  Delpech,  who  investigated  the  rubber  industry  (1863),  and,  with  J, 
B.  Hillairet.  the  diseases  of  chromium  manufacturers  (1869-76).  In  (lennany, 
LudwJR  Hirt  (1S44-  )  of  Breslau,  wrote  a  monumental  four-volume  treatise 
on  occupational  diseases  (1871-78),  which  was  followed  by  the  Handbucher  of 
H.  Eulenburg  (1876),  H.  Albrecht  (1894-96)  and  Th.  Weyl  (1908).  In  Eng- 
land, Sir  Thomas  Oliver  has  paid  especial  attention  to  dusti  diseases,  nunere' 
and  live-wire  accidents  (Dangerous  Trades,  London,  1902),  Und  Leonard  Hill 
investigated  caisson  disease  (1912)  and  the  general  evils  of  stuffy  atmosphere. 
In  America,  the  investigations  and  reports  of  George  M.  Kober  (19(B-16), 
Frederick  L.  Hoffman  (1909-16),  John  B.  Andrews  (1910-16),  and  Alice 
Hamilton  (1911-14)  on  industrial  poisons,  William  C.  Hanson  on  dust  and 
fumes  (1913)  have  proved  of  great  value.  Important  monographs  are  those  of 
Josephine  Goldmark  on  industrial  fatigue  (1912),  Geor^  M,  Price  on  the 
modem  factory  (1914),  W,  Oilman  Thompson  on  occupational  diseases  (1914), 
the  co-operative  treatise  on  the  same  subject  edited  by  George  M.  Kober  and 
William  C.  Hanson  (1916)  and  the  Industrial  Medicine  and  Surgery  of  Harry 
E.  Mock  (1919).  Rudolf  Virchow  played  an  important  part  in  the  sanita- 
tion and  sewage  di^XMal  of  Berlin  (1868-73)  and  was  the  oriftinator  of  the 
modem  movement  for  the  hygiene  and  inspection  of  school-children  (1869), 
which  was  ably  carried  forward  by  the  latMra  of  Edwin  Chadwick  (1871), 
Hermann  Ludwig  Cohn  (1887),  and  a  host  of  workers.  School  lunches  tor 
children,  first  eetAblished  by  Count  Rumford,  in  1792,  were  revived  in  the 
Caigse  dex  icoUs  of  a  FVonch  battalion  in  Paris  in  1849.  These  became  perma- 
nent eantines  saAatTes  by  law  in  1882.  Victor  Hugo  started  a  school  luncheon 
movement  at  Guernsey  in  1866.  In  Germany,  the  movement  began  at  Mu- 
nich in  1876,  and  by  1909  was  extended  to  h^  the  cities  of  the  empire.  It 
began  in  England  in  1902,  and  in  New  York  City  on  November  23,  1898.' 
Dental  clinics  were  introduced  at  Strassburg  and  Darmstadt  in  1902,  There 
ore  now  120  in  Germany.  Food  chemistry  and  the  detection  of  adulterants 
was  the  subject  of  special  treatises  by  F.  C.  Knapp  (1848),  Moleschott  (1850), 
A.  ChevaUier  {Dictionnaire,  1860),  F.  Ari^mann  (1859),  E.  Reich  (1860),  J. 
K5nig  (1878),  H.  Fleck  (1882).  The  sanitation  of  hospitala  was  greatly 
forwarded  in  the  writings  of  Florence  Nightingale  (1859),  Lord  Lister  (1870), 
Sir  Douglas  Galton  (1893),  Sir  Henry  Burdett  (1891-93),  and  by  the  lessons 
gained  in  the  construction  of  such  fine  modem  structures  as  the  Johns  Hop- 
kins Hospital  in  Baltimore  (1889),  the  Hamburg  Eppendorf  pavilion  (1889), 
or  the  Rudolf  Virchow  in  Berlin  (1906).  The  hygiene  of  habitations  and  the 
planning  of  towns  is  a  subject  of  recent  interest  among  architects  and  sanitary 

'  New  York  Med.  Jour.,  1918,  ciii,  1037. 
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Public  hygiene  in  England  was  specially  advanced  by  the  re- 
ports of  Sir  James  Phillips  Kay-Shuttleworlfa  (lS04r-77)  on  the 
cotton  workers  of  Manchester  (1832),  the  training  of  paupa 
children  (1841)  and  public  education  (1852-62);  and  those  of 
Thomas  Southwood  Smith  (1788-1861)  to  the  Poor-Law  Cofo- 
missioners  on  the  physical  causes  of  preventable  sickness  and 
mortality  among  the  poor  (1838),  by  the  reports  of  Sir  Edwin 
Cbadwick  (1800-90),  on  poor-law  reform  (1834-42),  health  of 
the  laboring  classes  (1842)  and  cemeteries  (1843-55) ;  by  Sir  J<dm 
Simon  (1816-1904),  whose  famous  Pvblic  HeaUh  Report  (1887)  and 
English  Sanitary  InstUvlums  (1890)  exerted  great  influence  upon 
modem  developments  and  legislation,  and  by  Heniy  Wyldbore 
Riunsey  (1809-76),  who,  during  the  last  forty  years  of  his  life,  by 
sharp  criticism,  telling  evidence  before  public  committees,  by  his 
recommendation  of  university  degrees  in  state  medicine  (1865),  and 
by  the  effect  of  his  Essays  in  state  medicine  (1865)  and  on  the 
fallacies  of  statistics  (1875)  did  yeoman's  service  in  advancing 
sanitary  legislation.  The  most  important  Ei^ish  treatise  on 
hygiene  is  the  manual  of  Edmund  Alexander  Patkes  (1819--76), 
published  in  1864,  in  the  preparation  of  which  he  was  aided  by 
Lord  Sidney  Herbert  (1810-61),  of  Lea,  who  was  Secretary  for  War 
at  the  outbreak  of  the  Crimean  War  (1854)  and  chairman  of  the 
Royal  Commission  on  the  sanitary  conditions  of  the  army  and  of 
military  hospitals  and  barracks.  Lord  Herbert  was  in  frequent 
consultation  with  Parkea  as  to  the  formation  of  the  Army  Medical 
School  at  Fort  Pitt,  Chatham,  in  1860,  which  was  transferred  to  the 
Royal  Victoria  Hospital,  Netlcy,  in  1863.  It  was  the  friendship  of 
Lord  and  Lady  Herbert  for  Florence  Nightingale  which  led  to  the 
latter's  passage  to  Scutari  with  forty  nurses  to  look  after  the  soldiers 
in  the  Crimean  contest.  It  is  said  that  all  the  recommendations 
made  by  the  South  African  Royal  Commission  in  1901  had  been 
made  by  Lord  Herbert  fifty-five  years  before.  His  colleague, 
Parkes,  held  the  first  chair  of  hygiene  in  England  (at  Fort  Pitt, 
1860),  and  the  Parkes  Museum  of  Hygiene  was  instituted  in  his 
memory,  July  18,  1876,  and  opened  on  June  28,  1879.  Baron 
Mundy,  of  \'ienna,  called  Parkes  "the  founder  and  best  teacher 
of  military  hygiene  in  our  day,  the  friend  and  benefactor  of  ever>' 
soldier." 

The  epidemiologist,  William  Budd  (1811-80),  of  North  Taun- 
ton, Devonshire,  described  by  Tyndall  as  "a  man  of  the  highest 
genius,"  did  the  best  EngUsh  work  of  this  time  in  infectious  dis- 

'  Lord  Kelvin:  Popular  Lectures,  LondoD,  18S4,  ii,  21t. 
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eases.  His  monograph  on  typhoid  fever  (1873)  demonstrated 
its  contagious  nature  and  the  different  modes  of  its  transmission. 
In  1866  he  stamped  out  cholera  in  Bristol,  lowering  the  mortality 
to  29  cases  as  against  1979  in  1849.  His  famous  recipe  for  the 
rinderpest  epidemic  of  1866,  "a  poleaxe  and  a  pit  of  quicklime," 
was  ridiculed  but  proved  to  be  the  true  one.  George  Budd' 
described  an  atypical  cirrhosis  of  the  bver  (without  jaundice)  from 
auto-intoxication  (Budd's  disease)  and  Wilbam  wrote  a  famous 
paper  on  symmetrical  disease  (1842),  John  Snow  (1813-58),  of 
York,  a  London  medical  graduate  of  1844,  first  stated  the  theory 
that  cholera  is  water-borne 
and  taken  into  the.  system  by 
the  mouth  (1849),  in  an  essay 
which  was  awarded  a  prize  of 
30,000  francs  by  the  Institute 
of  France.  During  a  severe 
London  epidemic  of  cholera  in 
1854,  he  told  the  vestrymen  of 
St.  James  that  the  outbreak 
would  cease  if  the  handle  of 
the  Broad  Street  Pump  were 
removed,  which  proved  to  be 
the  case.  In  1841,  he  devised 
a  sort  of  pulmotor  for  asphyxi- 
ated infants  and  a  trocar  for 
thoracentesis.  He  was  a  pio- 
neer in  anesthesia,  having  de- 
livered the  Queen  by  chloro- 
form in  1863  and  1857.  The 
second  edition  of  his  work  on 
cholera  (1852),  which  contains 
a  remarkable  statement  of  the 
germ  theory,  cost  him  £200 
and  netted  him  a  few  shillings. 

The  leading  Enghsh  medical  statist  of  his  time  was  William 
Fair  (1807-83),  of  Kenley,  Shropshire,  who,  at  the  instance  of 
Chadwick,  gave  up  medical  practice  to  enter  the  Registrar  Gen- 
eral's office,  in  the  reports  of  which  he  pubhshed  his  classic  letters 
on  the  causes  of  death  in  England  (1839-70).  His  other  valuable 
papers  were  collected  in  the  volume  Vitai  Statistics  (1885),  with  the 
exception  of  his  important  letter  to  the  Daily  News  (February  17, 
18660,  which  contains  the  first  statement  of  "Farr's  law,"  viz.,  that 
the  curve  of  an  epidemic  at  first  ascends  rapidly,  then  slopes  slowly 


<  Reprinted  by  J.  Brownlee  in  Brit.  Med.  Jour.,  Lond.,  1915,  ii,  2fiO-252. 
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to  a  maxinmm  to  fall  more  rapidly  than  it  mounted.  He  fiist  {dot- 
ted this  (mrve  from  the  smallpox  eiMdemic  of  1840,  and  frcHn  it  he 
predicted  with  success  the  earlysub^dence  of  the  devastating  cattk- 
plague  of  1865-6.  The  epidemic  curves,  subflequently  evolved  by 
Brownlee,  Ross  and  others  are  usually  of  the  bell-shaped  Fair 
type  (Pearson's  class  iv).  Fan-  devised  the  scheme  of  nomm- 
rlature  and  no6ol<%y  of  the  Royal  College  of  Phj'sicians,  which  is 
still  used  in  the  clasEofication  of  medical  literature  and  medical 
libraries.  He  edited  the  Brilisk  Medical  Altnanadc  (1835-39), 
which  contains  his  valuable  medical  chronology,  his  remarkable 
Egmy  on  Prognosis  (1838)  and  his  history  of  the  medical  pro- 
fession in  England  (1893). 

Perhaps  the  earliest  modem  work  on  statisticB  was  the  famous  Eatu 
on  the  PHncipU  of  Population  (1798)  of  Thomas  Robert  MalOiiu  (1766-1834), 
of  Guildford,  Eot^and,  which  maiatains  that  food-supply  and  birtb-rate  ilk- 
crease  in  arithmetical  and  geometrical  ratios  reepedivdy,  so  that  poTert?  ii 
the  natural  result  of  increased  population.  It  has  exerted  a  profound  infiuencc 
upon  the  postponement  of  maniage  and  the  decrease  in  size  of  families  dom 
to  the  present  time,  although  it  is  erroneous  to  describe  methods  of  preventing 
conception  as  "MaJthusian,"  as  these  (originally  suggested  by  Condorcet) 
were  unequivocally  condenmed  by  Malthus.  Medical  statistics  wwe  intto- 
duced  by  Louis  (1835).  The  modem  methods  of  arriving  at  the  mortality 
of  large  cities  and  other  data  were  blocked  out  by  the  Huugarian  statistidai 
Josef  von  Korosi  (1873);  the  fallacies  and  other  mathematical  rdationa  of 
vital  Btatistica  were  studied  by  the  English  writers,  Henry  Wyldbore  RumKT 
(1875)  and  William  Farr  (1885).  In  America,  John  Shaw  Bdhngs  (1838- 
1913)  made  valuable  contributions,  particularly  in  hh  Cartwright  Lpctur« 
(1889)  and  his  special  reports  on  the  United  States  Census.  Frederick  L 
Hoffman  has  investigated  the  statistics  of  cancer  (1915)  and  other  dineaaes. 
The  -statistical  investigations  of  Jacques  Bertillon  (1851-1914)  on  the  de- 
population of  France  (1880-1911')  have  had  their  effect  upon  otber  countrie 
in  which  a  falling  off  of  the  birth-rate  is  noticeable.  Karl  Pearson's  work  be- 
longs lo  the  twentieth  century.  In  America,  his  biometric  methods  have  been 
aiplied  with  telling  effect  to  vital  and  medical  statistics  by  John  S.  Fultflu, 
harles  B.  Davenport  and  Raymond  Pearl. 
In  the  department  of  medical  jurisprudence  the  treatise  of  Francois- 
Emmanuel  Fod£r£  (1798,  1812)  was  the  standard  source  of  authority  in  Prance 
in  the  early  part  of  the  century.  In  Germany,  Johann  Ludwig  Caspar  (1796- 
1864),  of  Berlin,  achieved  a  wide  reputation  through  his  works  on  medical 
statistics  and  state  medicine  (1825-35),  judicial  postmortems  (1851—53).  and 
his  Practical  Handbook  of  Legal  Medicine  (1856),  which  remained,  for  a  long 
time,  unsurpassed  for  its  wealth  of  facts  and  sound  judgments.  The  first 
treatises  in  English  were  written  by  the  Americans,  "nieodric  Romeyn  Beck 
(1823)  and  l.iaac  Ray  (1839).  WiUiam  Augustus  Guy  (1810-85)  was  the  first 
English  writer  on  the  subject  (1844).  Other  American  treatises  of  note  were 
those  by  Francis  Wharton  and  Moreton  Stills  (1855),  and  John  Ordronaui 
(1869),  both  of  which  deal  with  forensic  medicine  from  the  lawyer's  point  o( 
view.    The  four-volume  treati.^  of  Witthaus  and  Becker  (1894-96)  is  a  con»- 

Erehensive  modem  encyclopedia,  written  by  many  hands.  Heinroth  (1S25), 
taac  Ray  (1839),  Krafft-Ebing  (1876)  and  Charles  Arthur  Mercier  (1890) 
have  dealt  with  the  jurisprudence  of  insanity,  Carl  Ferdinand  von  Arlt  with  the 
medicolegal  aspect  of  injuries  of  the  eye  (1875),  M.J.-B.  Orfila  (1813-15). 
Sir  Robert  Christison  (1829),  Auguste-Ambroise  Tardieu  (1867)  and  (3eorg 
Dragendorft  (1868-72)  with  toxicology,  Frank  Hastings  Hamilton  with  the 

'  J.  Bertillon:  La  depopulation  de  la  France,  Paris,  1911, 
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jurisprudence  of  deformities  after  fractures  (1S55),  and  Kraflt-Ebing  with 
eexual  perversion  and  inversion  (1886-7).  Theodore  George  WomJey  wrote  a 
sterling  work  oa  the  microchemistry  of  poisons  (1867),  and  Virchow's  little 
haodbook  of  postmortem  Cechnic  (1876).  was  theatands,r(iinitsday.  In  recent 
times,  Paul  Brouardei  (1837-1906),  of  Paris,  is  memorablefor  a  number  of 
exhaustive  monographs  of  value,  in  particular,  those  on  death  and  sudden 
death  (1895),  haaginK,  strangulation,  suffocation  and  drowning  (1897)  and 
infanticide  (1897).  The  precipitin  test  (Bordet-Uhlenhuth)  for  blood-stains 
was  introduced  in  1901,'  and  the  cobra-venom  reaction  in  insanity  (Muob- 
Holtzmann)  in  1909.' 

From  the  time  of  Haller,  the  study  of  medical  history  has  been 
mainly  in  the  hands  of  German  and  French  writers. 

British  schohurs,  such  as  Francis  Adams  (179S-1861),  of  Banchoiy,  Soot- 
land,  Waiiam  Alexander  Greenhill  (1814-94),  of  London,  the  editor  of  Syden- 
ham, have  made  valuable  translations  of  the  greater  Greek  and  Roman  classics; 
and  delightful  books  and  essays,  with  the  genuine  flavor  of  letters,  have  been 
written  by  William  MacMichael  (The  Gold  Headed  Cane.  1827),  John  Brown 
( HortE  SubseciviE.  1858),  J.  Ordy  Jeaffreson  (A  Book  Aboul  Docton,  1860), 
Wilks  and  Bettany  (History  of  Guy'a  HoapUal,  1892),  Sir  Benjamin  Wwd 
Richardson  (Di»ciples  of  jEecxdapiua,  1900),  particularly  by  the  two  Regius 
professors,  C^er  and  Allbutt;  yet  no  work  on  a  large  scale  has  been  attempted 
in  Great  Britain  or  America  which  will  measure  up  with  the  performances  of 
Haeaer  or  Darembet^,  unless  it  be  Charles  Creighton's  Hislory  of  Epidemics  in 
Brilain  (1894).  Thomas  Young's  Introduction  of  Medical  Literature  (1813), 
an  unfinished  history  of  medicine  by  Ekiward  Meryon  (1861),  a  very  readable 
one  by  Edward  T,  Withington  (1894),  the  studies  of  John  Flint  South  (1886), 
&vdney  Young  (1890),  and  D'Arcy  Power  (1899)  on  EngUsh  surgery  Sir 
CSifford  Alibutt's  studies  of  medieval  science  and  surgery  (1901-05),  J.  F. 
Payne  on  Anglo-Saxon  medicine  (1904),  L.  M,  Griffiths  on  medical  philology 
(1905),  Norman  Moore  on  medical  education  in  Great  Britain  (1908),  Ray- 
mond Crawfurd  on  the  King's  Evil  (1911),  plague  and  pestilence  (1914), 
Charles  A.  Mercier  on  astrology  in  medicine  (1914)  and  ieper-houses  (1915), 
Charles  Singer's  studies  on  the  history  of  contagion,  microscopy  and  tropical 
medicine,  and  the  illuminating  essays  of  Sir  William  Osier  arc  among  the  beat 
things  that  have  been  done  in  England.  Up  to  the  present  time,  American 
contributions  have  been  meager  in  extent.  'The  beet  are  the  essays  of  Joseph 
Meredith  Toner,  John  Call  Dalton  [Cartwright  lectures  on  the  experimental 
method  (1882)  and  his  Doclnnes  of  the  Circuiation  (1884)]  and  George  Jackson 
p^er,  tie  historical  survey  entitled  "A  Century  of  American  Medicine" 
(1876),  the  Medicd  Essays  of  Oliver  Wendell  Holmes  (1883),  Weir  Mil^ 
chell's  history  of  instrumental  precision  in  medicine  (1892)  and  Harvey  memo- 
riais,  James  J.  Walsh's  studies  of  medieval  medicine,  the  history  of  nursing  by 
Maiy  Adelaide  Nutting  and  Lavinia  L.  Dock  (1907-12),  John  G,  Curtiss 
study  of  Harvey  (1916)  and  Henry  M.  Hurd's  history  of  American  psychiatry 
(1916).  The  English  translation  of  Baas  by  Henry  E.  Handerson  (1837-  ), 
of  Orange,  Ohio,  preserves  the  humorous  flavor  of  the  original  and  is  doubly 
valu^le  for  the  superadded  material.  The  earLcst  American  histories  of 
medicine  were  those  of  Peter  Middleton  (1769),  Robley  Dunglison  (1872), 
and  the  abort  history  of  Roswell  Park  (1897);  the  history  of  medicine  in  the 
United  States  has  been  treated  by  James  Thacher  (1828),  Francis  Randolph 
Packard  (1901)  and  James  Gn^ory  Mumford  (1903);  Jewish  medicine  Dy 


■Uhlenhuth:  Deutsche  med.  Wochenschr.,  Leipz.  A  Berl.,  1901,  xxvii, 
86;  260. 

•Much:  Centralbl.  f.  Bakteriol.  (etc.),  Beil.  zu  1.  Abt.,  Jena,  1909,  xlii, 
48-SO. 
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William  A.  Heidel'e  study  of  Greek  corpuscular  theories  (1910)  is  a  Gu 
example  of  what  philologi<^  atudy  may  do  for  medical  history. 

The  earliest  German  work  of  consequence  in  the  ninet^eath  century  m 
the  Geschickle  der  HeOkunde  of  J.  F.  K.  Hecker  (1795-1850)  whidi  wu  M- 
lowed  by  hix  collective  monograph  on  the  great  epidemics  of  the  Middle 
Agea  (1865).  The  most  scholarly  and  thoroughgoing  medical  history  of  mod* 
em  times  was  written  by  Heinrich  Haeser  (1811-84),  who  became  protc— otif 
medicine  at  Jena  (1839),  Greifswald  (1849)  and  Breslau  (1862).  HaeMcwii 
the  son  of  B  music  director  at  Weimar,  was  brought  up  in  an  atmiK^pbeK  A 
culture  and  was  one  of  the  most  learned  physicians  of  his  time.  Hta  eaita 
works  on  the  history  of  epidemic  diseases  (1839-41)  and  his  BiblMheea  (ft- 
demioarapkica  (1843),  with  the  valuable  AdditamerUa  by  Jobami  Gottlitb 
Thierfelder  (1843)  demonstrate  his  talents  for  close  investigaticm.  Tliae 
came  to  apt  fruition  in  his  Lehrtruch  der  OeaehiekU  der  Median  xmd  der  Veft*- 
krankhfUen  (1845),  which,  in  its  third  edition  (1875-82),  bad  become  an  un- 
rivaled storehouse  of  knowledge,  wonderfully  accurate  as  to  dates  and  cit» 
tions,  although  naturally  there  were  a  few  errors  here  and  there.  The  third 
volume,  on  the  history  of  epidemics,  contains  original  citations  of  many  firrt- 
hand  descriptions  of  (Ssease  from  the  old  municipal  and  monkish  chrmides,  * 
field  in  which  Haeser  has  been  equalled  only  by  Sudhoff.     Haeeer's  maitO' 

S'cce  was  follow^l  in  Germany  by  the  histones  of  Wunderlich  (1859),  Johun 
ermann  Baas  (1876),  JuUua  Pagcl  (1898,  1901-6),  and  the  Yiennwe  iwofeww, 
Max  Neuburger  (1906),  all  of  them  works  of  solid  and  sterling  cbaraetcf. 
Meanwhile,  Russian  medicine  was  tre^itcd  by  Wilhelm  Michael  Richter  (1813- 
17),  Arabian  medicine  by  Heinrich  Ferdinand  WOstenfeld  (1840),  and  RiH 
Opitz  (1906),  the  history  of  syphilis  by  Conrad  Heinrich  Fucha  (1843),  Juliui 
Roeenbaum  (1845),  and  Iwan  Bloch  (1901-11),  Talmudic  gynecology  by  A.  E 
Israels  (1845),  the  history  of  medieval  leprosy  by  Virchow  (1860-61),  Genntn 
medicine  by  Heinrich  Rohlfs  (1875-82)  and  August  Hu^h'  (1893),  the  hirtotr 
of  therapeutics  (1877)  and  the  medical  clinic  (1889)  by  the  'Dane  J.  J.  Pehr- 
sen  (1840-1912),  Viennese  medicine  (1884)  and  the  history  of  medical  educa- 
tion (1889)  by  Theodor  Puschmann  (1844-99),  Portuguese  medicine  by  M. 
Lemos  (1891),  Thibetan  modicino'by  Heinrich  Laufer  (1900),  cuneiform  medi- 
cine by  Felijt  vonOefele  (1902),  the  history  of  epidemic  diseases  by  NoahWtb- 
8ter  (1799,  1802).  J.  A.  F.  Ozanam  (1817-23),  Alfonso  Corradi  (1865-86)  nxl 
C.  Creighton  (1891-94),  the  history  of  plague  and  cholera  by  Georg  Sti<*(i 
(1908-12),  Persian  medicine  by  the  Norwegian,  Adolf  Mauritz  Fonahn  (19101, 
and  Jewish  medicine  by  Julius  Preusa  (1911).  Remarkable  medical  scholan 
were  Johann  Ludwig  Choulant  (1791-1861)  of  Dresden,  author  of  sterlicif 
bibliographies  (1828-42)  and  an  unrivalled  history  of  anatomical  illustratiin 
(1852);  Karl  Friedrich  Heinrich  Man  (1796-1877)  of  Gflttingen,  the  fin* 
modem  to  signalize  the  importance  of  Leonardo  da  Vinci  in  anatomy  (1848), 
the  first  to  list  and  clasajfy  paintings  of  medical  interest  (1861)  and  authorot 
Origines  contact  (1824-27)  and  of  exhaustive  studies  of  Herophilus  (1838], 
Blumcnbach  (1840),  Paracelsus  (1842),  Leibnitz  (1859),  Conring  (1872), 
Paullini  (1873)  and  Schneider  (1873);  Moritz  Steinschneider  (1817-1B07), 
one  of  the  greatest  of  medical  archivistn,  who  catalogued  the  Oriental  MSS.  in 
the  Bodleian,  wrote  authoritative  studies  on  pseudo-epigrapbic  literature 
(1862),  the  Arabic  sources  of  Constantinus  Africanus  (1866),  Donnolo  (1868), 
Arabian  toxicology  and  quackery  (1866),  Arabic  translations  from  the  Gie^ 
(1891)  and  crowned  his  labors  with  his  great  work  on  the  Hebrew  transUtMO) 
of  the  Middle  Ages  (1893);  August  Hirsch  (1817-02),  author  of  the  moDD- 
mental  Handbook  of  hLitoric-geofij-aphic  pathology  (1860-64);  Gurll,  the  hi*- 
torian  of  surgery;  Frohlich,  the  historian  of  military  medicine;  Valentin  RoM 
(1829-1916),  cataloguer  of  the  Latin  MSS.  in  the  Royal  Library  at  Bertn 
(1S93-1905)  and  editor  of  AriitotfJes  pseudepigrapkietu  (1863),  AneaUo 
ffriEca  el  griFco-tattrut  (1864-87),  Vitruvius  (1867-99),  medical  Pliny  (1875), 
Anthimus  (1877),  Cassius  Felix  (1879),  TKeodonis  Priscianus  (1882)  and 
J^dius  Corbohensis  (1907) ;  Max  HOfler  (1848-1915),  author  of  a  dictkHMry 
of  old  German  medical  terms  (1899),  J.  Berendes,  the  translator  of  Dioacaridei 
and  Paul  of  j^gina;  and  the  medical  philologists,  Hermann  I>ieh,  JcrftaniM 
nbei^  and  Max  Wellmann,  now  professor  of  medi(»l  history  &t  Bonin  (1920)- 
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JuliuaPagel  (1851-1912),  a  busy  practitioner  of  Berlin,  who  edited  Mondeville 
(1889-92)  and  Menue  (1893),  wrote  a  hixtory  of  medicine  in  1897  and  issued  a 
CftpitaJ  biographical  lexicon  (1900),  on  encyclopedic  history  of  medicine  (1901- 
e),  and  B  uaeful  medical  chronology  (1908),  The  work  of  Karl  Sudhoff  has  a 
high  place  in  the  twentieth  centmy.  The  ablest  medical  historian  of  France 
Traa  Charles- Victor  Darembei^  (1817-72),  of  Dijon,  who  edited  and  translated 
OribasiuB  (1851-76),  the  Four  Masters  (1864),  Helect  works  of  Hippocrates 
(1843),  Galen  (1854-5fl)  and  Celsus  (1869),  mode  orieinal  investiRations  of 
Homeric  medicine  (1866),  Hindu  medicine  {1867).  medicine  between  Homer 
and  Hippocrates  (1869),  and  wrote  an  admirable  history  of  medicine  (1870), 
which  is  still  consulted.  Daremberg  was  a  worm  friend  of  Emile  Littrfi  (1801- 
Sl)  of  Paris,  one  of  the  greatest  of  medical  philologiHt.'',  who  was  the  author  of 
B  huge  dictionary  of  the  French  language  (18^-72),  published  the  finest 
modem  edition  of  Hippocrates,  with  parallel  French  translation  (1839-61), 
alBo  of  Pliny's  Natural  Historj;  (1848-50),  recited  Nystcn's  medical  dic- 
tionary and  wrote  many  interestii^  historical  easays  (1861-81),  notably  those 
on  Celsus,  Magendie,  Cuvier,  Buckle,  Socrates  and  Pascal,  Gil  Bios,  the 
great  epidemics,  historical  suicides  and  poisoningH,  the  pest-carriers,  spiritism 
and  the  cholera  of  1832.  Other  French  contributions  or  value  are  the  medical 
histories  of  Eugene  Bouchut  (1873)  and  Uoa  Meunier  (1911).  the  studies  of 
medicine  in  the  Latin  poet«  by  Prosper  Meniere  (1858)  and  Edmond  Dupou^ 
(1885),  Maurice  Raynaud's  study  of  medicine  in  the  time  of  Moli^re  (1862), 
AchiUe  CWreau's  histories  of  French  medical  journalism  (1867),  plaeue  in 
Paris  (1873),  CoiUer  (1861),  Mondeville  (1862),  Guillotin  (1873)  and  the 
•library  of  the  Paris  M^caJ  Faculty  (1878),  the  splendid  memorials  of  the 
Paris  Medical  Faculty  by  Auguste  Corlieu  (1896)  and  No^  Legrand  (1911), 
Emeat  Wickersheimer's  study  of  Renaissance  medicine  in  France  (1905)  and 
Raphael  Blanchsjil'B  "fipigraphie  m£dicale"  (1909-15).  The  study  of  medj' 
cine  ta  relation  to  art  was  inaugurated  by  Virchow  (1861),  blocked  out  in 
detail  by  Marx  (1861),  placed  upon  its  feet  by  the  extensive  work  of  Charcot 
and  hjs  pupils  and  continued  in  such  German  works  as  Hermann  Peters' 
Der  Ant  (1900),  Eugen  Hollander  on  medicine  in  classical  painting  (1903), 
"medical  caricature  and  satire  (1905)  and  medicine  in  the  plastic  arts  (1912), 
and  Robert  MMerheim  on  the  lyinK-in  chamber  in  art  (1904)  and  F.  Parkes 
Weber  on  death  in  art  (1910).  Medicine  in  ancient  India  was  treated  by  Sir 
Bbagvat  Sin  Jee  (1896)  and  August  F.  R.  Hoemle  (1907)  medicine  in  Mexico 
by  Francisco  A.  Mores  (1886-8),  medicine  in  Upper  Canada  by  William 
Canniff  (1894).  Useful  biographical  dictionaries  of  medicine  are  those  of 
J.  A.  Dezeimeris  (182&-9),  Bayle  and  Thillaye  (1855),  August  Hirsch  and 
E.  Gurlt  (1884-8)  and  Pagel  (1900).  The  notices  in  the  [Hetionary  of  ^lt- 
Uonal  Bwgrap^y  (1885-1912)  for  English  physicians;  and  for  American  phys- 
icians, James  Thacher  (1828),  S.  D.  Gross  (1861),  W.  B.  Atkinson  (1878). 
R.  F.  Stone  (1894),  Irving  A.  Watson  (1896)  and  Howard  A.  KeUy  (1912) 
are  indiapenBable.  In  Italy,  a  good  history  of  medicine  was  written  by  Fran- 
ceata  Puccinotti  (1860-^),  the  Copenhagen  manuscripts  of  the  School  of 
Salerno  were  e(ltt«d  by  Salvatore  De  Renzi  (CoUectio  Salemitana.  Naples, 
1853-59)  and  Piero  Giacoea  (1901),  De  Renzi  wrote  a  five-volume  history  of 
Italian  medicine  (1844-8),  and  an  excellent  bist^ny  of  dentistry  was  written 
by  Vincenso  Guerini  (1909).  Treatises  on  medical  ge<^aphy  were  written 
by  F.  Schnurrer  (1813),  V.  Isensee  (1833),  Marshdl  (1832),  C.  F.  Fuchs 
(1853),  A.  MQhry  (1856),  J.  Boudin  (1867),  A.  Hirsch  (1880-64),  Andrew 
Davidson  (18B2)  and  Frank  G.  Clemow  (1903).  Latterly,  Pietro  Capparoni 
(Rome),  Andrea  Corsini  (Florence),  Modcstino  del  Gaizo  (Naples),  Giuseppe 
Albertotti  (Padua),  and  Domenico  Barduizi  (Siena)  have  done  excellent 
woik  in  orinnal  medioo-bistorical  investi^tion.  The  chair  of  medical  history 
in  the  ParaFacuIty,  hai  been  held  intermittently  by  (joulin  (1795-9),  Cabanta 
(1799-1808),  Moreau  de  la  Sarthe  (1818-22),  Daremberg  (1870-72),  Lorain 
(1873-5),  Parrot  (1876-9),  Laboulbdne  (1879-99)  and  Menetrier  (1820). 
Hie  study  of  roedioal  history  was  introduced  at  Vienna  by  Romeo  Seligmann 
"""),  at  BMttD  Iqr  I^^,  at  Leipzig  b^Sudhoff,  at  Glasgow  by  Comrie,  in 
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lAUerariteke  Annalen  der  gMammlen  Heiikunde  (Berlin,  1S25-35),  Choukoti 
Hidorisch4ileraTiaehes  Jahrbuch  (Leipzig,  183S-40),  Janus,  edited  by  A.  W.  E 

Th.  Henschel  (Breslau,  1S46-8)  and  continued  at  Gotha  (1851-^),  H.  andC. 
Rohlfs'  Deutsche*  Arcfiin  fur  GeschidUe  der  Medizin  und  moftxinMch  Gta- 
graphie  (Lcipwa,  1878-85),  Sir  Benjamin  Ward  Richardson's  Aadepiad  (Loo- 
don,  1885-95),  M.  Lcmos'  Archinos  da  hitlorUi  da  medidna  portuoueza  (Oporio, 
1887-96,  r,  a.,  1910-14),  the  Caledonian  MtdiaU  Journal  (GlaBgow,  1891- 
1916),  Cabac^'  Ckroni^ue  midieal  (Paris,  1894-1913),  /anus  (Amsterdam. 
1896-1917),  the  new  aenes  of  La  Prance  midicale  (ed.  A.  Prieur,  Paris.  1900- 
1914),  the  AbhaiuUungen  zwr  Gesehichle  der  Medizin  (Breslau,  1002-6),  the 
MediaU  Library  and  Historical  Journal  (Brooklyn  and  New  YorL,  1903-7). 
which  had  a  shortr-lived  succeasm',  the  £scvlapian  (Brooklyn,  19GS-9),  ud 
the  Archivjiir  GeedtuAte  der  Medizin  (Leipzig,  1907-17),  founded  and  «lital 
by  Karl  SudhofT.  The  latt«r  is  by  far  the  moet  important  periodical  on  tbc 
subject  which  has  yet  appeared,  the  contents  being  devoted  exclusively 


^^^^^^  and  Vilhelm  Maar's  Afedtctaujt-Aitfp- 

^^^^^^^^^  riek  SmaoikrifUr  (Copenhagen,  1912- 

^^^^^^^^^^^^^^^  14).    Several  medical  history  sociMia 

^^^^^^^^^^^^^^^  are  now  publishing  transactions,  in  pa^ 

^^^^^^^^H|^^^^^^  ticular,  the  Deutsche  GcsellschaTt  fir 

^^^^^^^^^^^^^^^^^^  Geschichte  der  MediEinundderNalu^ 

^^^^^^H         _.^^^^^^^k  wissenschaTten  at  Leipzig  {MiOeiim-  . 

^^^^H-^l^^^^^A  9^'  1902-17).  the  Charaka  Club,  Nfw 

^^^^^B   '''<^M^^^^H  Vork  (Proceedings,  1902-17),  the  Si>- 

^^^^^^^K. '^J^^^^^^H  ci£t^  franqaise  d'histoire  de  mMeciof, 

^^^^^■^^^^^^B  Paris  {Bulletin.  1903-14),  the  SocteU 

H^^^^^^^^^^^'^^^^^^^H  italiana  della  storia  critica  delle  Hcinue 

iSO^^^^^^^^^^^^^^^^^m  in^iche   e   natural).    Rome    (Ririnlrt, 

Gnfl^^^^^^B^^^^H  1910-17),  the  Society  o(  Medical  Hb- 

W^^^^^^^^^^^^^^H  taryofChicago(£tj/efin,  1911-171  tu>d 

^^^^^^^^^^^^^^^^H  the  Historical  Section       theRovaJSn- 

^^^^^^^^^^^^^^^^^^f  or  Medicine  of  London  (Procrd- 

^^^^^^^^^^^^^V  ings,   1912-17).     The  Bulklin  nf  Ibc 

^^^^^^^^^^^^W  Johns  Hopkins  Hospital  (1890-1917lls 

^^^^^^^^^^^^^  the  literary  organ  of  the  Hospital  Ri.<- 

^^^^^^^^F^  toricalClub.      The  Antuth  of  MMvni 

^^^^^^  Hielory  (1917-20),  edited  hy  FrancLsR. 

Emilp  Littr^  (1801-81).  Packard,  is  now  the  leading  Americfin 

periodical  of  the  subject.     The  carrful 

reviews  in  the   Leipzig   MUteiluagn. 

under  the  direction  of  Sudhoff  and  Si^^nund  GQnther,  anord  a  convenidi' 

clearing-house  of  all  recent  medico-historical  literature. 

Medical  lexicography  in  the  nineteenth  century  made  remark- 
able advances,  troth  in  respect  of  solid  performance  and  practical 
utility,  under  the  inspiration  of  the  giRantic  accomphshment  of 
Emile  Littre  (1801-81),  whose  five-volume  dietionarj-  of  the  FreDcb 
language  (1863-72)  set  the  pace  for  all  modem  scholars.  The 
medical  dictionary  of  Pierre-Hubert  Nysten  (1810)  was,  in  its 
tenth  edition  (1855),  entirely  recast  and  enlai^ted  bv  Littr£  and 
Charles  Robin  (1821-85),  reaching  its  21st  edition  in  1905.  Nyaten 
was  followed  by  a  swarm  of  medical  dictionaries  in  all  languages, 
notably  those  of  A.  F.  Hecker  (1816-22),  Robley  Dungbson  (1833), 
James   Copland    (1834-59),   R.  D.   Hoblyn   (1835),  Otto   Roth 
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(1878),  the  New  Sydenham  Society  (Henry  Power  and  L.  W. 
Sedgwick,  1878-99),  Sir  Richard  Quain  (1882),  George  M.  Gould 
(1890),  J.  S.  Billinga  (1890),  A.  L.  Gamier  and  V.  Delamare  (1900), 
L.  Landouzy  and  F.  Jayle  (1902),  W.  Guttmann  (1902),  and  the 
Larottsse  nUdical  iUustri  of  E.  Galtier-Boissit^re  (1912).  In  point 
of  scholarship,  the  best  medical  dictionary  of  American  origin  is 
the  four-volume  work  (1888-93)  by  Frank  Pierce  Foster  (1841- 
1911),  which  was  followed  by  a  number  of  very  practical  booka  in 
flexible  leather,  such  as  those  of  W.  A.  N.  Dorland  (1900),  H.  W. 
Cattell  (1910)  and  Thomas  L.  Stedman  (1911).  Of  dictionaries  of 
special  terms,  we  may  specify  those  of  Julius  Hirschberg  for 
ophthahnoli^y  (1887),  Chajles  Richet  for  physiology  (1895-1907), 
Wilhelm  Roux  for  embryology,  and  the  Larousse  nUdical  de  guerre 
(Galtier-Boissiire,  1917)  for  military  medicine. 

As  the  modem  period  has  been  the  great  age  of  medical  periodi- 
cals, BO  too  it  has  been  the  age  of  medical  bibliography. 

In  the  paat,  Conrad  Gesner  did  Bomething  of  the  kind  aa  early  as  1545. 
Haller  was  the  leadiiig  medical  biblit^apher  of  the  eighteenth  centuiy,  and, 
in  the  nineteenth,  Young  (1813),  Haeser  (1862),  Ploucquet,  Forbes,  Atkinson, 
Watts  and  others  did  good  work;  but  the  first  attempt  to  give  an  indexed 
author  catalt^ue  of  an  entire  period,  including  the  conl«nts  of  periodicals,  was 
the  Afedicinisches  SehrifteUUer-Lextcon  (33  volumes,  1830-45)  of  the  Danish 
surgeon,  Carl  Peter  Callisen  (1787-1866).  As  a  complete  conspectus  of  the 
medical  hterature  of  the  last  half  of  the  ei^teenth  century  and  the  first  third 
of  the  nineteenth,  this  production  ranks  with  Haller's  as  one  of  the  most  won- 
derful things  ever  achieved  by  a  single  man.  It  is  invaluable  for  scope  and 
(tccuracy.  Other  works  of  equal  value  are  the  Handbuch  der  B-&cherkll7tde 
(1828)  of  Ludwig  Choulant  (1791-1861),  which,  in  its  second  edition  (1841),- 
ia,  with  the  indispensable  AddUametUa  of  Juhus  Rosenbaum  (1842),  the  beat 
check  list  we  have  of  the  different  editions  of  the  older  medical  writers.  The 
Repertorium  bMiograjikicum  (1826-28)  of  Ludwig  Haln,  with  the  supplements 
of  Writer  Arthur  Copinger  (1895-1902)  and  Dietrich  Reichling  (1905-111, 
has  been  the  standard  catalogue  of  the  incunabula. 

The  opportunity  for  a  unique  bibliography  of  the  entire  medical 
literature  of  the  world  was  afforded  by  the  building  up  of  the  Li- 
brary of  the  Surgeon-General's  Office  at  Washington,  which,  at  the 
outbreak  of  the  Civil  War,  consisted  of  some  1000  odd  volumes  and 
became,  in  time,  the  best  medical  library  in  the  world  through 
the  energy,  perserverance,  and  abihty  of  its  principal  founder,  John 
Shaw  Billings  (1838-1913),  a  native  of  Indiana,  who  had  been  a 
distinguished  army  surgeon  in  the  Civil  War.  In  1876,  Billings 
published  a  Specimen  Fasciculua  of  a  combined  index  catalogue 
of  authors  and  subjecta,  arranged  in  a  single  alphabet  in  dictionary 
order,  and,  in  1880,  he  issued  the  first  volume  of  the  Index  Catalogue 
of  the  library,  in  which  he  was  assisted  by  Robert  Fletcher  (1823- 
1912),  of  Bristol,  England.  This  work,  the  most  exhaustive  piece 
of  medical  biblic^raphy  ever  undertaken,  has  now  reached  it« 
thirty-seventh  vcdume  (second  series,  XXI),  and  embraces  the 
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contents  of  a  medical  library  of  over  600,000  items.  "Hie  adee- 
tion  of  the  material  and  the  scientific  clasaificatioD  in  the  first  aam 
(1880-95)  were  made  by  Billings;  the  careful  proofreading  was 
done  by  Fletcher;  both  clasmfication  and  proofreadii^  of  the 
second  series  (1896)  were  done  by  Fletcher  up  to  the  time  (d  his 
death  (1912).  This  work,  and  the  Index  Mediau,  a  monthly 
bibhography  of  the  world's  medical  literature,  edited  in  the  Gnt 
series  (1879-99)  by  Billings  and  Fletcher,  and  revived,  witii 
Fletcher  as  editor-in-chief^  by  the  Carnegie  Institution  i^  Wash- 
ington, in  1903,  are  known  to  all  physicians  who  use  medical  litoi- 


ture.  Apart  from  his  talents  as  a  medical  biblic^rapher,  Billings 
was  a  man  of  all-round  ability,  an  able  operative  sui^^n  in  war- 
time, an  authority  on  military  medicine,  public  hygiene,  sanitfiT}' 
engineerii^,  statistics  and  hospital  construction,  the  author  of 
the  most  critical  account  of  American  medical  literature  (1876) 
and  the  best  history  of  sui^ry  that  has  been  published  in  En^ish 
(1895)  and  widely  known  as  the  designer  of  the  Johns  Hopkins 
and  other  modem  hospitals.  Altogether,  Billii^  did  a  giant's 
work  for  the  advancement  of  American  medicine.  The  crown  irf 
his  achievement  as  a  civil  administrator  was  the  New  York  PuUic 
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Library,  which  he  planned  with  his  own  hands  and  brought  to 
its  present  state  of  efficiency.  Fletcher  made  many  adniirable 
contributions  to  anthropoli^y  and  medical  history. 

The  example  set  by  Billings  in  the  Surgeon-General'tt  Library  and  its 
Inden  Catalogue  gave  an  eDonnoua  impetus  to  the  growth  of  medical  li- 
braries in  the  United  States,  of  which  there  are  now  167  as  against  118  in 
Europe.  The  three  largest  medical  libraries  in  the  world  are  the  Library  of 
the  Paris  Medical  Faculty  (240,000  volumes,  800,000  pamphlets),  the  Surgeon- 
General's  Library  at  Washington,  D.  C.  (238,799  volumes,  366,925  pam- 
phleta),  and  Che  Libru?  of  the  Imperial  Medico-Military  Academy  at  Petrograd 
(180,000  volumes).  The  Library  of  the  College  of  Physicians  of  Philadelphia 
(founded  17^)  bas  101,340  volumes  and  89,807  pamphlets,  the  Library  of  the 
Medical  and  Chimrgicni  Faculty  of  Maryland  (founded  1S30),  23,000  volumes, 
the  Library  of  the  New  York  Academy  of  Medicine  (founded  1846),  100,000 
volumes  and  85,000  pamphlets.  The  Boston  Medical  Library,  founded  Au- 
gust 20,  1875,  with  Oliver  Wendell  Holmes  as  president,  James  R.  Chadwick 
and  Edwin  H.  Brigham  as  librarians,  has  some  82,275  volumes,  57,035  pam- 
phlets, and  is  now  directed  by  Dr.  John  W.  Farlow.  The  Medical  Library 
Association  of  the  United  States  and  ClTanada  (founded  1898)  has  been  repre- 
sented by  the  periodicals  Medical  Libraries  (1898-1902),  edited  by  Charles  D. 
Spivak,  a  short-lived  Bidlelin  (1902),  The  Medical  Library  and  Historical 
Journal  (1903-7),  and  the  present  BvUeHn  qf  the  Medical  Library  Astoeiation 
(1911)  edited  by  John  Rulu«h  and  Miss  Marcia  C.  Noyes. 
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THE  TWEHTIETH  CENTURY:   THE  BEGIHinNGS  OF 

orGahized  preventive  medicine 

pRiHmvB  medicine,  with  its  Egyptian  and  Oriental  congenef, 
is  eesentially  a  phase  of  anthropology,  Greek  medicine  was  scieoce 
in  the  making,  with  Roman  medicine  as  an  ofFshoot,  Bysantium 
as  a  cold-etorage  plant,  and  lalam  as  traveling  agent.  The  best 
side  of  medieval  medicine  was  the  organization  of  hospitals,  dck 
nursing,  medical  legislation  and  eduction;  its  reactionary  ten- 
dencies are  munly  of  antiquarian  interest.  The  Renaissance 
Period  marks  the  birth  of  anatomy  as  a  science,  with  a  coirespoDd- 
ing  growth  of  surgery  as  a  handicraft.  The  best  of  seventeenth- 
century  medicine  was  purely  scientific.  Eighteenth-centuiy 
medicine  was  again  retrograde  in  respect  of  system-making,  but 
has  to  its  credit  the  beginnings  of  pathology,  refined  diagnoog 
(Auenbrugger),  experimental  and  physiological  surgery  (John 
Hunter),  and  acquires  an  added  social  interest  in  relation  to  the 
founding  of  preventive  medicine  (Jenner),  and  the  extension  of 
public  hygiene  (Frank).  In  the  nineteenth  century,  the  advance- 
ment of  science  was  organized  and  scientific  surgery  was  created. 
The  interest  of  twentieth-century  medicine  is  again  social. 

The  most  noticeable  thii^  about  recent  medicine  are  the 
growth  of  cooperation  and  international  sohdarity,  and  the  fact 
that  nearly  every  important  advance  that  has  been  made  is  prophy- 
lactic, that  is,  comes  within  the  scope  of  preventing  the  occur- 
rence, the  recurrence,  or  the  spread  of  the  disease.  Listerism;  the 
gifts  to  mankind  of  Jenner,  Pastciu-,  Semmelweis,  Credfi,  and 
O'Dwyer;  the  chemical  and  bacteriological  examination  of  air, 
water,  food,  soils,  and  drugs;  the  purification  of  sewage;  crema- 
tion; the  hygiene  of  occupations  and  habitations;  the  medical 
inspection  and  care  of  school-children  and  factory  children;  the 
Binet-Simon  tests;  vacation  colonies;  social  surveys  and  settle- 
ment work;  the  war  on  the  white-slave  traffic;  the  police  surveil- 
lance of  perverts  and  criminal  characters  in  great  cities  like  Ber- 
lin; the  Gothenburg  method  of  regulating  the  liquor  traffic;  the 
revival  of  the  old  Greek  ideal  of  athletics  and  personal  hygiene; 
the  displacement  of  the  medieval  ascetic  view  of  the  sexual  in- 
stinct by  the  clear-eyed  scientific  view;  the  formation  of  societies 
for  moral  prophylaxis  and  eugenics;  the  proposed  legal  r^ulation 
of  marriage  and  sterilization  of  degenerate  stock;  the  intensive 
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study  of  alcoholism,  the  dn^  habit,  syphilis,  tuberculosis,  and  can- 
cer; the  use  of  medical  bibliography  and  statistics  to  get  extensive 
information  as  to  pathological  conditions  in  space  and  time;  the 
cooperation  of  universities,  armies,  public  health  services  and  pri- 
vate eodowmentfi  in  preventing  tropical  or  pu'asitic  diseases;  in- 
ternational congresses;  the  Geneva  Convention;  even  such  things 
as  Banting,  Bertillonage,  Esmarch  bandages,  or  sanitary  towels 
and  drinking  cups,  are  all  features  of  preventive  medicine  or  medi- 
cine on  a  grand  scale.  It  is  evident  that  the  misapphcation  of  some 
of  these  prophylactic  measures  might  lead  to  social  slavery  worse 
than  that  of  feudalism,  because,  as  Emerson  said,  "The  race  is 
great,  the  Idesi  fair,  the  men  whiffling  and  unsure."  In  the  hands 
of  corrupt  poUticians,  Johann  Peter  Frank's  great  concept  of  a 
scientific  medical  police  might  easily  become  a  stalking  horse  for 
private  vindictiveness,  in  the  regulation  of  marriage,  for  instance. 
As  AUbutt  has  wittily  said:  "The  Greek  philosopher,  like  the  mod- 
em socialist,  would  sacrifice  man  to  the  State;  the  priest  would 
sacrifice  man  to  the  Church;  the  scientific  evolutionist  would 
sacrifice  man  to  the  race." 

The  tendency  in  all  branches  of  recent  science,  even  in  zoolt^y, 
sociolt^y,  therapeutics,  internal  medicine  and  surgery,  has  been 
to  pass  out  of  the  descriptive  into  the  experimental  stage.  The 
aim  of  science  to  predict  and  control  phenomena  is  shown  in  the 
application  of  the  equation  in  Mendel's  law  to  the  study  of  heredity, 
in  Loeb's  proof  that  the  fertihzation  and  development  of  the  em- 
bryo is  a  chemical  process,  in  the  consideration  of  the  accessory 
chromosome  as  the  determinant  of  sex,  in  the  conquest  of  such 
diseases  as  typhoid  and  yellow  fever  or  hookworm  infection,  in 
the  extravital  cultivation  and  rejuvenation  of  tissues,  in  the  more 
exact  knowledge  of  diseases  of  the  heart,  disorders  of  the  internal 
secretions,  and  diseases  due  to  filterable  viruses,  and  in  the  recent 
developments  of  Huntenan  or  physiological  surgery. 

In  1865,'  the  Augustinian  Monk  Gr^or  Johann  Mendel  (1822- 
84),  abbot  of  Briinn,  aimounced  the  results  of  certain  experiments 
on  hybridization  in  peas  in  the  form  of  a  law  which  shed  much 
light  upon  inheritance  and  the  origin  of  species.  If  we  agree  to 
represent  the  generation  of  hybrids  by  the  mathematical  process 
of  squaring,  and  if  a  represents  the  dominant  or  unchangeable 
characters,  and  b  the  recessive  or  latent  characters  in  the  parents, 
then  Mendel's  law  becomes  identical  with  Newton's  binomial 
theorem:  (a+b)*  =  a*-f  2ah+6*;  in  other  words,  one-half  of  the 
progeny  will  breed  true  to  the  parental  characters  (2ab),  while  the 
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other  half  will  be  divided  equally  between  offspring  [ 
onlj-  the  dominant  (a)  and  the  reccsMve  (h)  characters.     In  m\>- 
scquent  generations,  the  hybrid  offspring  will  breed  according  to 
Mendel's  law,  while  the  dominants  and  recessives  will  breed  true 
to  their  kinds.     For  at  least  thirty-five  years  this  unique  approxi- 
mation, printed  in  an  obscure  periodical,  remained  unnoticed,  bnt 
in  1900,  Hugo  do  \  ncs  (1848-        ),  C.  Correns,  and  E.  Tschennak 
simultaneously  confirmed  Mendel's  results  in  everj-  respect,  whilo. 
in  1897,  Francis  (Jalton  had  arrived  at  a  statistical  "law  of  hered- 
ity,"  based  nix>n   his  ol)servations  on  the  pedigrees  of  Boaspt 
hounds.     From  his  experi- 
ments with  the  ]ilant  (Eno- 
thera  Lamarckiana,  de 
\'iips  advanced  his  "mu- 
tation" hypothesLs  of  the 
abrupt  or  spontaneous  ori- 
pin  of  species  from  those 
I)ormanont,     transmissible 
variations     or     mutation! 
whi<'h  are  to  be  differenti- 
ateil  from   the  Darwinian 
variations  of  the  fluctuat- 
ing,   impermanent     kind. 
The    artificial    production 
of  new  siKM-ies  in  exlemo 
has   l>ccn   earned  out  by 
Luther    Bur  bank    at    hi' 
oj»en-air  lalwmtory  in  Cal- 
ifornia.    The  effect  of  the 
IheorioR  of  Mendel  and  de 
\ncR    upon    recent    biol- 

'"  OrrKor  Joh«nn  M.n.lcl  (1822-1884).  "f  *!"«  '*^"  »«  ''"P"^"^ 
(Co.iri.'s.v  of  Pn>f«ns..r  WilMjim  Biiirs-m,  Danvm  s  idea  of  natural 
linrnlim.)  soloclion  of  the  supemai- 

unil  and  ethical  attributes 
which  have  been  read  into  it  by  overzcalous  admirers,  but  no  ex- 
periments to  date  have  demonstrated  that  species  originate  by  mu- 
tation alone.  The  trend  of  recent  ojiinion  is  to  the  effect  that  the 
importance  of  mutation,  which  conunonly  obtains  in  plants  only, 
has  been  somewhat  exaggerated.  Darwin  perhaps  overemphasized 
the  significance  of  the  external  factor  of  environ  men  tjil  stress  in 
tlic  struf^lc  for  exUtence  as  originating  species  by  long-continuod 
feventiially)  "natural"  selection.  Mendel  and  de  Vries  have  indi- 
<'at('d  the  iMernal  biochemical  forces  at  work  in  bringing  about  the 
mittheuiatical  |wr»uitations  and  combinations  of  the  determinants 
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in  the  supposed  discontinuous  ori^n  of  species  de  novo  or  per  saltutn. 
But  whether  evolution  proceeds  by  slow  gradations  or  by  leaps  and 
bounds  or,  what  seems  most  hkely,  is  capable  of  both  continuous 
and  discontinuous  processes,  it  is  probable  that  the  apparently 
spontaneous  results  of  saltatory  or  Mendelian  variation  had,  in 
each  case,  "a  long  foreground,"  in  the  sense  of  being  the  end  prod- 
uct of  a  complex  series  of  physico-chemical  changes.  In  other 
words,  Mendelian  mutations  are  probably  latent  factors  or  co- 
efficients of  a  given  species  which  crop  out  occasionally  and  breed 
true  to  their  kind,  and,  in  any  case,  represent  the  term  and  end  of 
Bome  physico-chemical  process.  Old  Sit  Thomas  Browne,'  the 
first  to  use  the  term,  said  that  "mutations,  however  they  began, 
depend  upon  durable  foundations,  and  such  as  may  continue  for- 
ever," which  seems  the  conclusion  of  the  whole  matter.  Natural 
selection  and  mutation  may  "explain"  the  origin  of  structural 
adaptations,  so  that  their  transmutations  can  be  verified,  if  need 
be,  in  the  laboratory,  but  of  the  origin  of  organic  and  functional 
adaptations,  such  as  the  r^eneration  of  tissues,  automatic  regula- 
tion of  form,  development  of  embryos  from  fractions  of  the  ovum 
or  by  chemical  activation  (parthenogenesis),  these  theories  tell  us 
nothing,  because  the  "power  of  adaptation"  which  is  assigned  as  a 
reason  is  the  very  thing  we  are  called  upon  to  accoimt  for  and  ex- 
plain. At  most,  we  can  only  explain  adaptation  by  harking  back 
to  the  old  Hallerian  doctrine  of  the  specialized  "irritability"  of 
individual  protoplasmic  tissues,  which  Ehrlich  has  declared  to  be 
one  of  the  most  obscure  provinces  of  physiology. 

In  striking  contrast  with  Mendelism  stands  the  new  statistical 
science  of  biometrics,  which  is  the  special  creation  of  Francis 
Galton  and  his  brilliant  pupil,  Karl  Pearson  (1857-  ),  The 
theory  of  probabihties  was  first  apphed  to  sociological  phenomena 
by  the  Belgian  astronomer  and  statistician,  Adolphe  Quetelet 
(1796-1874*),  but  Galton's  NcUural  Inheritance  (1889)  introduced 
the  statistical  study  of  biological  variation  and  inheritance.  Pear- 
son, an  Enghsh  barrister,  now  director  of  the  Laboratory  for  Na- 
tional Eugenics,  founded  by  Galton,  has  apphed  the  higher  mathe- 
matics in  the  most  ingenious  way  to  the  solution  of  these  problems 
and  has  created  a  rational  school  of  iatromathematics.  His 
fascinating  volumes  on  "The  Chances  of  Death"  (1897)  opened 
out  many  new  views  as  to  the  meaning  of  statistics  as  interpreted 
by  algebraic  curves,  the  significance  of  correlations,  and  the  use 

>  Pseudodoxia  Epidemics,  Book  vi,  ch.  x,  "Of  the  Blackness  of  Negroes" 
(Bohn'H  ed.,  V.  ii,  p.  188),  cited  by  Punnett 

■Quetelet:  Sur  rhomme,  Brussels,  1836;  Lettre  .  .  .  sur  la  th^rie 
dea  probability  apptiqu£e  aux  Hciences  morales  et  sociales,  Brussels,  1846; 
Loi  de  p&iodidU,  Bnusels,  1S70,  etc. 
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of  the  same  in  obtaiiuDg  accurate  data  as  to  the  hidden  csuaee  of 
biol<^cal  and  social  pheoomena  which  cannot  themselves  be  nuas- 
ured  quantitatively.  Galton  used  the  term  "regression"  to  ini- 
cate  the  extent  to  which  an  average  biological  unit  is  more  Hke  the 
mean  or  mediocre  level  of  the  general  stock  than  like  its  parent 
By  correlation,  Pearson  means  the  logical  oppo^te,  viz.,  the  ext«it 
to  which  the  offspring  is  more  like  its  parents  than  like  the  average 
unit  of  the  species.  If  parent  and  offspring  are  exactly  alike,  in 
respect  of  the  quality  under  investigation,  the  correlation  curve 
will  be  a  line  m^dng  an  angle  of  45°  with  the  abscissae  or  the  (Uili- 
nates.  If  the  filial  quahty  exists  to  a  lesser  degree  than  the  paren- 
tal, the  curve  will  have  a  more  insignificant  slope,  the  degree  of 
slope  ("correlation-coefficient")  being  the  tangent  of  the  anj^ 
made  with  the  horizontal.  If  there  is  no  correlation,  the  curve  will 
be  a  horizontal  line.  By  this  means,  Pearson  has  brought  out 
many  new  facts  and  bionomic  theorems,  particularly  in  the  jour- 
nal BioTTtetrika.^  For  example,  he  has  shown  that,  in  the  case  of 
tubereulosis,  it  is  not  the  disease  but  the  diathesis  which  is  in- 
herited, not  the  seed  but  the  soil ;  that  there  is  no  neurotic  inherit- 
ance from  alcoholic  parentf^^  unless  the  stock  itself  be  neurotic; 
that  the  death^^te  from  disease  is  selective  in  a  large  percentage  of 
cases,  and  that  a  higher  infantile  death-rate  imphes  the  survinl 
of  a  stronger  and  more  enduring  stock.  There  is  a  definite  ten- 
dency in  nature  to  handicap  the  first-bom,  who  are  weaker  than 
subsequent  offspring.  Pearson  maintains  that  "to  make  the 
first-born  50  per  cent,  instead  of  something  less  than  22  per  cent, 
of  the  whole  number  of  births,"  spclla  degeneracy.'  Pearson  be- 
lieves that  the  improvements  of  medical  science  and  the  tendency 
of  nature  to  insure  the  survival  of  the  fittest  are  diametrically 
opposing  forces,  and  he  contends,  e.  g.,  from  the  surprising  fer- 
tility of  successive  generations  of  achondroplasic  dwarfs,  that  the 
humane  tendency  of  modem  medicine  to  preserve  the  diseased 
and  deformed  is  not  only  detrimental  to  the  human  species,  but 
can  only  be  set  off  or  obviated  by  preventing  these  defectives  from 
breeding  their  kind.  He  has  indicated  how  Galton's  law  d 
ancestral  inheritance  can  be  improved  upon  by  selective  breeding, 
so  that  regression,  the  tendency  to  revert  to  a  mediocre  average, 
will  in  a  few  generations  be  hardly  sensible.  He  claims  that  tall 
women  procreate  faster  than  small  women,  that  dark-eyed  people 
are  more  fertile  than  the  lighf>-eyed,  and  has  established  the  law  of 
"assortative  mating,"  in  virtue  of  which  human  beings,  in  most 
cases,  mate,  not  as  usually  beheved,  with  their  opposites  in  stature, 

'  Founded,  in  1901,  by  W.  F.  R.  Weldon,  Francis  Galton  and  himself. 
'Pearson:   On  tbe  Handicapping  of  the  First-bom,  London,  1914,  p.  66. 
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comp1e:don,  etc.,  but  with  their  own  kind.  la  this  respect,  he 
finds  that  huaband  and  wife  are  more  nearly  alike  than  uncle  and 
niece  or  first  cousins,  in  accordance  with  the  French  proverb,  Lea 
ipoux  se  ressemblent.  The  inference  is  that,  according  to  Galton's 
law,  the  strong  tend  to  perpetuate  and  strengthen  their  kind  by 
mating,  biologically  speaking,  in  their  own  class.  Similarly,  it  is 
held  that  a  greater  amount  of  high-^ade  ability  could  be  produced 
by  selective  breedii^,  since  "the  average  genius  we  meet  is  more 
likely  to  be  an  exceptional  variation  of  a  mediocre  stock  than  a 
common  variation  of  an  exceptional  stock.  This  accounts  for 
the  fact  that  the  sons  of  geniuses  are  often  so  disappointing." 
These  theories  of  Galton  and  Pearson  have  met  with  no  little 
opposition,  not  because  they  are  incorrect,  but  because,  as  already 
stated,  Darwinism  has  often  a  brutalizing  efFect  upon  shallow 
minds,  who  take  theories  too  hterally.  According  to  Weismann's 
-tiieory,  acquired  characters  are  not  inherited,  and  the  finest  moral 
or  mental  traits  in  the  parents  will  not  benefit  the  offsprii^  unless 
ihey  have  the  right  start  in  life.  Oliver  Twist  may  go  to  the  bad 
in  a  den  of  thieves,  and  Bill  Sykes  may  have  it  in  him  to  steal  and 
murder,  even  with  the  most  careful  upbringing.  That  conduct  is 
reaction  to  stimuli,  that  morality  is  always  an  inhibition,  showing, 
at  least,  the  importance  of  "early  training"  (euthenics),  was 
sensed  by  the  broad-minded  Goethe,  who  declared  himself  capable 
of  committing  any  crime,  "The  environment  of  today  is  the 
heredity  of  tomorrow"  (Tredgold).  The  studies  of  the  Jukes 
family  by  R.  L.  Dugdale  (1877),  the  Hill  Folk,  and  the  Nams  show 
one  side  of  the  shield,  Galton's  investigations  of  talented  famiUes 
the  other,  the  record  of  the  Kallikak  family  by  H.  H.  Goddard 
(1915)  and  A.  H.  Estabrook's  summary  of  The  Jukes  in  19W  both 
sides.  In  130  yeara  the  five  Jukes  Eosters  produced  2094  descend- 
ants, 1258  living  in  1915,  of  whom  half  were  feeble-minded,  shift- 
less and  immoral,  the  other  half,  mentally  and  emotionally  normal, 
rising  or  sinking  in  the  social  scale  according  to  the  reaction  of 
environment.  Estabrook's  findings  show  that  consanguineous 
marri^^  of  defectives  produce  defectives,  that  hcentiousness  is 
hereditary,  pauperism  and  crime  resultants  of  feeble-mindedness, 
change  of  environment  beneficial  to  degenerate  stock  and  that 
sterilization  of  defectives  would  interfere  leas  with  personal 
liberty  than  custodial  care.  Thus  nature  cares  nothing  for  the 
ways  of  man,  but  takes  care  of  her  own,  be  they  lewd,  thievish, 
murd^x>us,  or  even  feeble-minded,  provided  they  are  sufficiently 
well-eexed  to  propagate  their  kind.  As  pas^ve  agents  of  social 
de^neracy,  the  feeble-minded  are  as  potent  as  the  a^resavely 

>  A.  H.  EMobroolc:  The  Jukes  in  1915,  Washington,  1916. 
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criimnaL  "A  flea  is  as  untameable  as  a  hyena.'"  llie  vmtk  oS 
Bateson,  Puimett,  of  Charies  B.  Davenport  and  the  experts  at 
the  Cold  Spring  Harbor  Station  (oi^anized  1910),  bears  out  the 
Mendelian  axiom  that,  as  the  individuality  of  a  living  orgaoism 
is  established  by  the  presence  or  absence  of  certain  biok^cal  de- 
terminants, so  qualities  may  be  inherited,  but  not  their  abeeiiee. 
As  brown  eyes  are  due  to  the  presence,  blue  eyes  to  the  absence, 
of  a  certain  pigment  in  the  iris,  as  dancing  mice  differ  f  rcun  nontul 
mice  in  laclong  part  of  the  internal  ear,  so  brachydactyly  (diort 
fingers),  presenile  cataract,  keratosis,  xanthoma,  hypotrichoBs 
congenita,  diabetes  insipidus,  mgb1>-blindnee8,  and  Huntiogt^m's 
chorea  indicate  the  presence  of  certain  factors  in  the  genn-plasm 
which  may  interdict  the  union  of  two  such  abnormals;  but  al- 
binism, deaf-mutism,  retinitis  pigmentosa,  congenital  imbecility, 
and  the  tendency  to  respiratory  and  neurotic  disorders  are  due  to 
an  inherent  lack  of  something  which  may  be  supplemented  bjr 
judicious  cross-breeding  with  sound  stock,*  although  Pearson  con- 
tends that  it  is  a  waste  of  good  material  to  employ  sound  stock  for 
t^  purpose.  Hence  consanguineous  marriages  are  not  neces- 
sarily bad  if  both  units  be  sound.  Nature's  tendency  to  revert 
to  the  mediocre  level  of  the  common  stock,  to  Walt  Whitman's 
"divine  average,"  will  make  the  average  a  very  low  level  indeed 
if  it  proceeds  downward  from  poor  or  faulty  material  to  start  with. 
It  is  a  well-ascertained  fact  that  the  thoroughbred  animal,  with 
generations  of  biologically  desirable  ancestors  behind  him,  is  pre- 
potent over  the  normal  animal.  But  actual  selection  is  often  io- 
fluenced  by  the  bizarre  caprices  of  "the  unstable  heart  of  man," 
and  while  individual  propagandism  could  be  made  extremely 
effective,  social  control  would  be  difficult  of  accomphshment  with- 
out tyrannous  espionage  and  surveillance.  In  the  lower  strata 
of  society,  marriage  laws  may  not  prevent'  illegitimacy  or  incest, 
vasectomy  is  dubious,'  and  selective  pure-line  breeding,  with- 
out some  striking  quality  to  start  with,  might  only  result  in  a 
race  of  negative  prigs.  "A  far  more  effective  means  of  restrict- 
ing bad  germ-plasm  than  placing  elaborate  marriage  laws  upon 
our  statute-books  is  to  educate  the  pubhc  sentiment  and  to  foster  a 


'  R.  W.  Emerson:  The  point  is  well  brought  out  in  Mrs.  Finlaynon's 
Hludy  of  the  Dack  Pamity,  as  an  example  of  nature's  power  of  perpeluatiH; 
hereditary  lack  of  emotional  control  (EugenicB  Record  Office,  Bull.  No.  15, 
Cold  SprinR  Harbor,  1916). 

'C.  B.  Davenport:  Eugenics,  New  York,  1910;  Heredity  (etc.),  Kes 
York,  1911.  passim. 

'The  unilesirabie  tendcneies  of  mutilated  or  eunuchoid  individuab,  let 
loose  upon  soeiety,  are  well  known  in  the  Orient  and  are  frequently  emph»- 
Hjsed  in  the  foot-notes  of  Sir  Kichard  Burton's  Arabian  Nighta. 
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public  eugenic  conscience  in  the  absence  of  which  the  safeguards 
of  the  law  must  forever  be  largely  without  avail"  (Walter). 

Much  time  and  energy  have  been  expended  in  the  long-standing 
controversy  between  materialists  and  vitalists.  The  trend  of  all 
recent  biological,  and  especially  physiological  thinking  has  been 
away  from  vitalism,  because,  like  other  forma  of  intellectual  com- 
placency, it  only  drives  the  subject  into  a  blind  alley  and  side- 
tracks the  chances  of  further  investigation.  The  materialist,  who 
regards  the  living  cell  as  a  physicochemical  unit,  furnished  with  a 
center  of  oxidation  (nucleus)  and  bounded  by  a  semipermeable 
membrane,  its  physiological  processes  being  looked  upon  as  re- 
sultants of  mechanical,  physical  and  chemical  laws,  at  least  offers 
something  which  can  be  tried  out  experimentally  to  its  last  conse- 
quences. The  vitalist  has  nothing  to  offer  except  sterile  phrases 
like  the  "entelechies"  of  Driesch,'  which  only  beg  the  question. 
Outside  the  laboratory,  and  in  our  secret  hearts,  all  of  us  are 
vitalists,  in  so  far  as  we  recognize  the  limitations  and  fallibility 
of  the  human  mind  in  the  face  of  seemingly  insoluble  problems. 
But  digestion,  metabolism,  growth  and  immunity  have  been 
imitated  in  test^-tubes  and  Loeb  has  produced  fatherless  fr(^ 
from  the  unfertilized  ovum.  Even  the  trillion  or  more  isomeric 
compounds  which  fAbderhalden  calculates)  may  be  formed  in 
intracellular  metabolism  from  the  linkage  of  fifteen  amino-acids 
will  not  daunt  some  master  mind  of  the  future,  for  Nature's 
ways  are  usually  found  to  be  simpler  than  man's  interpretation  of 
them.  In  the  laboratory,  vitalism  would  seem  to  be  on  its  last 
legs,  for  the  aim  of  science  is  not  to  "explain"  biolt^cal  phenom- 
ena, in  the  last  analysis,  but,  as  Karl  Pearson  says,  to  interpret 
biol<^cal  investigations  in  the  "conceptual  shorthand  of  physics 
and  chemistry."  Even  the  regeneration  of  substance  and  regula- 
tion of  form  in  aut(^enous  bone-grafts  probably  depend,  in  the 
last  analysis,  upon  some  subtle  chemical  hkeness.  Carrel's  ex- 
periment of  making  the  excised  viscera  functionate  extravitally 
for  a  definite  time  goes  to  show  that,  even  in  the  higher  animals, 
the  separate  organs  have  a  mechanical  autonomy  of  their  own. 
There  appear  to  be  configurated  phases  of  protoplasm  which  lie 
between  plants,  with  a  limited  number  of  mechanical  degrees  of 
freedom,  and  animals,  with  an  unlimited  number,  and  also  phases 
which,  as  King  puts  it,  "are  neither  alive  nor  dead  but  between  the 

'  Drieech  defines  ao  entelechy  as  a  non-spatial,  non-perceptual  aftent  which 
can  BU^end  or  modify  phyaioloKical  processes  at  will,  so  that  two  absolutply 
identical  syiitems  may,  if  alive,  behave  differently  under  absolut«ly  identical 
oonditions  (biologicBl  indet«rminiem).  But  he  admits  that  he  can  produce  no 
examples  to  prove  his  case  and  that  his  doctrine  does  not  apply  t«  actual  ex- 
periment. As  Jennings  says,  "he  maintains  in  general  what  he  denies  in  par- 
licalar,"  which,  of  course,  pulveriiee  hia  theory. 
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two."  The  only  true  criterion  of  death  is  the  thermodynamic, 
in  which  the  substance  is  reduced,  as  Willard  Gibbs  said,  to  i 
"phase  of  dissipated  energy,"  e.  g.,  has  become  an  inert  mas, 
incapable  of  Epontaneous  chuige,  because  its  free  energj-  or  chtm- 
ical  potentiality  is  practically  nil.  According  to  physicochemiol 
theory,  an  unfertilized  ovum,  a  senile  Paramecium,  an  encysted 
amcba  or  an  inactivated  pathogenic  bacillus  are  all  in  a  temponntr 
insulated  or  "adiabatic"  state,  in  which  energy  can  neither  go  in 
nor  out  of  them;  and  such  "storehouses  of  energy"  begin  to  fuay 
tionatc  only  when  subjected  to  the  catalytic  influence  of  externBl 
physicochcmical  agencies,  which  stimulate  their  surface  ennpes. 
Examples  of  these  phenomena  are  found  in  the  experiments  of 
Maupas  and  Calkins  on  the  chemical  rejuvenation  of  protosa 
and  of  Loeb  on  the  chemical  activation  of  the  ovum. 

Jacques  Loeb  (1859-  ),  a  medical  graduate  of  Straaehuij 
(1884),  who  has  been  professor  of  biology  and  phyaiologj'  at  Brjii 
Mawr  (1892-1900),  University  of  Chicago  (1900-1902),  University 
of  California  (1902-1910),  and  is  now  head  of  the  department  of 
experimental  biology  in  the  Rockefeller  Institute,  has  been  a 
brilliant  investigator  in  many  branches  of  physiology,  but  his 
most  characteristic  work  is  that  upon  the  dynamic  or  chemody- 
namio  theory'  of  living  processes.  In  his  work  on  the  phj-siologt' 
of  the  brain,  he  made  original  researches  on  the  chain  reflexes,  and 
overthrew  Mimk's  position  that  the  Rolandic  area  is  made  upd 
celluliir  "sensorj'  spheres,"  by  showing  that  the  particular  paraht^ 
occju-iioned  by  each  cortical  excision  will  be  abolished  as  soon  as  the 
wound  is  hoalcd.  He  was  one  of  the  first  to  settle  the  question: 
of  what  order  of  magnitude  is  the  smallest  particle  that  can  she* 
all  the  phenomena  of  life?  (1893')  and  the  experiments  made  by 
liiiiiself  and  pujiils  upon  temperature  coefficients  tmve  estal>lishe(i 
other  important  criteria  of  physiological  processes.  He  has  madf 
extensive  investigations  of  the  elTcets  of  electrolytic,  thermal,  and 
rndiant  energ\'  upon  living  matter,  and  he  founded  the  theory  o( 
"tropisms"  (188!)')  as  the  Itasis  of  the  psychology  of  the  lower 
forms  of  life,  [lurely  mechanical  and  chemical  data  displacing  the 
<»ld  theory  of  piir|X)scful  instinctive  reactions.  Even  for  the  higher 
forms,  his  main  tHtsition  it;  that  all  actions  of  fundamental  impor- 
tance are  instinctive,  and  have  nothing  to  do  with  states  of  con- 
scioiisnes,*,  ami  even  these  may  have  a  chemical  basis.  In  1899 
he  causcfi  the  unfertilized  eggs  of  the  sea-urchin  to  develop  into 
the  fwimininp  larvrc  by  treating  thom  with  hypertonic  sea  water 
(I.  »■.,  ill  which  ihe  concentration  has  been  raised  by  the  addition  of 

I  IxH-b:  Anh,  f.  ,i.  r,-;,  I'liysiol,.  B..nn,  IS&4-95.  lix,  379-3M. 

=  IVr  Hdiiitnniismus  iIit  f  hierc.  U'urzbunt.  1S90,  and  lator  publintiutf- 
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salt  or  sugar).  Similar  results  had  been  published  by  Tichotniroff 
(1886),  who  claimed  to  have  developed  unfertiUzed  silkworm  eggs 
by  rubbing  them  gently  with  a  brush  or  by  temporary  immersion 
in  concentrated  sulphuric  acid.  Bataillon  got  similar  effects  by 
needle-punctures  (1911).  Loeb  carried  hia  imitation  of  normal 
fertilization  further  by  a  preliminary  treatment  with  butyric  acid, 
producing  an  artificial  fertilization  membrane  with  complete  de- 
velopment, following  immersion  of  the  e^^  in  a  hypertonic  solu- 
tion before  returning  them  to  normal  sea  water.  The  formation 
of  the  membrane  is  supposed  to  accelerate  oxidation,  which  Loeb 
r^ards  as  the  criterion  of  a  living  process.  He  has  further  shown 
that  the  ovum  has  a  selective,  specific  activating  influence  on  the 
spermatozoon.  In  1916,  Ixieb  stated  that  he  had  seven  male 
parthen<^netic  (fatherless)  frogs  (fla/wj  pipiens),  over  a  year  old, 
produced  by  the  Bataillon  method  of  pricking  the  unfertilized  egg.' 
Thus  the  ovum  can  be  activated  just  as  a  protozoon  can  be  re- 
juvenated or  an  asphyxiated  body  resuscitated,  by  purely  physico- 
chemical  means,  although  the  result  is  an  organism  whose  somatic 
cells  lack  one-half  the  normal  number  of  chromosomes. 

In  1902,  Clarence  Erwin  McClung  stated  that  the  accessory 
chromosome,  which  Henking  and  Montgomery  had  located  in 
certain  spermatozoa,  is  the  determinant  of  sex.'  In  McClung'a 
view,  each  animal  produces  two  kinds  of  spermatozoa  in  equal 
proportions,  one  set  of  which  possesses  the  accessory  chromosome. 
This  has  been  found  to  be  true  of  many  animals  by  Edmund  B. 
Wilson,  who  holds  that  all  unfertilized  eggs  contain  a  sex  chromo- 
some, and  that,  after  fertilization,  those  which  ncquire  two  by  the 
process  produce  females,  those  which  remain  with  one  only,  males. 
This  has  been  confirmed  by  T.  H.  Morgan,  who  has  shown  that 
in  oi^anisms  hke  plant-lice,  in  which  fertilized  eggs  produce  fe- 
males only,  the  egg  is  always  fertilized  by  spermatozoa  containing 
an  accessory  chromosome,  because  the  other  kind  cannot  live  to 
maturity.  Twins  developed  from  cells  with  the  same  number  of 
accessory  chromosomes  always  have  the  same  sex.  Hence,  as 
Ijoeb  says,  "it  is  impossible  to  influence  the  sex  of  a  developing 
embryo  by  external  influences."  Morgan's  experiments  on  sex- 
limited  inheritance  in  Drosophila  indicate  that  the  accessory 
chromoBomea  are  also  the  transmitters  of  the  hereditary  quaUties 
which  predominate  in  each  sex.  All  these  experiments  tend  to  do 
away  with  the  untenable  theories  of  sex  determination  which  have 
been  advanced  in  the  past. 

Two  features  of  recent  physiology  may  be  especially  signalized, 

'Loeb:  Proc.  Nat.  Acad.  8c.,  Waah.,  1916,  ii,  314. 
■  McQimg:  Bicd.  BuU.,  Boat.,  1002,  iii.  43-84. 
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mrme^M^i  aMcfcr,^  «.  -JK:  ««»-  if  -^kb^  k  -Ik  i 
tVa-  Wttam  M,  Bv75»  auS  Enoc  H,  susn^  mm 

pi»i!«:.'  irtK  i»  [«*«la«fi  few  »  wm^jb 
tV  ,-rttMrtnuJ  OHKnm  rnKmrwe  "b 
»«>H  '■::*rr»A  ttwwx  b^  tk*:  fllwi^l  im  mi  « 'te  i! 

6m<«yl  Uk  rKWH  «f  Batrfm  urf  ScvfioK  aotf  '»  Ji^ 

"fwiTTM'fOMi"  w  irlwmKal  UMJW-iigJ*.  «hek  pas  ^vn. 

AAr]  ^a^rk  t«y  tKi-r  ^jlfMrl-dnaiMb  b>  other  pHB  >■  ;at  9 

tfwffy  had  ainsAjr  \ma  atiraa^Kd.  fai  t'  ~ 

t^iU^fith  rmtisry;  iIk  idm  w«s  d  ~ 

««M,"  and  H  haa  hnrrn  ailmir^ilr  adkptal  v>  o^ 

'rliniral   pfKitrmiMui  prr^hiend  br  <fietarfaaaas  e 

kUwU,  aru]  th«r  (pneral  tbeorr  of  tmument  br  i 

In  !««,  r-harW  fl  de  M-  -ijoiB  ^1832-        '.  c 

rNiblMlkwl  a  HyKt«in  cif  medicine  baaed  opan  tfat  n 

in  whi«;b  th(?  ffljffraivnal,  pituitaiy,  and  tfavniid  bodies  aip  hdd  at 

'vmtrol  tU-  immunizing  mechanMm  of  the  bodtr.    The  oU  amiEm 

(jf  "dial  lif^.i<;  'liwsiw»"  in  nrtw  0vini^  place  to  the  more  dtfishe 

(Vtri'vriit,  (rf  (IwfTiit-n  <A  rnffta^Xflijnn,  many    perfaafE  aD    oi  whia 

art!  Ifl'iiitKl  up  with  •uimi;  iMnd^ixTKemfnl  lA  hormonir  eqaiEbci'im 

<w  MOtd*!  diHMirliafK'f;  of  funf^ion  in  the  ductle*  ^antfe.     Openar? 

NiirK'Ty  hoH  playr'l  thi:  nuist  important  part  in  vorkin^  ovt  the 

ptiyMiol'iKy  and  ftalholoKy  of  thc^  i^nds.  a  branch  of  iatenul 

ni'-<li<-int;  whir-h  biif,  indt^id,  ^*een  almost  entirely  develaped  by 

wriciiijfifi  t;x|M;rimfnlalion. 

Till'  HtAiiiiiK-iHiiiiL  Iff  thi^  doctrine  oT  inUmal  wcnfioa*  ns  Cbikk 
Jtcniiirirn  w'lrk  mi  tlii'  (dy'«W"i''  function  (ll*4>*-57i  and  Addiaoo't  M«ount 
(if  diw-fuur  Iff  llic  f>ii|irrin-iiid  ciijwuIph  (1S49-5o(,  The  fomMT  «3B  thio«o 
in'o  Ktrikinji  ri'lji-f  LliriiUKtt  von  Mcrinft  and  Minkownkj'!)  eipeiimmla]  prodoc' 
I  inn  iiF  iliiilx^j*  liy  iKcJHidn  itl  the  jmncnraM  (IKNOl  and  the  later  Ktudies  of  E.  L 
(![''''  rllNII),H»ili»l''rr(l<NUj,and  W.  C.  MocCullum  11909).  showintc  ttut  ihc 
i>rc"iiHiiili|i'  wiiircc  of  thiH  pancrcBtic  (tlycoHuria  i»  in  the  islands  of  Luipr- 
iKHm,  Addiwin'H  iliwrifHidn  iif  the  miprarenal  syndrome  led  Brown-S6qu>rd 
Ui  I'xi'iiii-  till!  nilri-niilH  in  IK.'iii,  reprotliicinE  fatal  Kymptoms  rmembliDi;  Addt- 
miti'x  iliwfiw,  nnd  Iiiii  rcMiilt  wrm  rr™'ate<lly  mnfirmed  by  Tiuoni  (1IW6-89). 
Alx'loiiKunil  I,(initIoi«  (IK(ll-fi:j),  ScWcr,  ttndother«-  In  1S94-95.  OUvpraod 
HcliJlfiT  fiiiinil  Ihiit.  injerlinn  <tf  the  watery  extract  of  the  xuprarenal  sj&nd  into 
llm  IiIihhI  priHiiiciil  tiiiirkiil  Hlnwinfc  of  the  heart  and  riBe  of  blotxUpresBuie. 
The  active  [irinci()le  W(u>  oliUiined  in  cryHlallinc  form  by  Jokichi  Takamine  in 
41KI1.     'Hie  di-Hcnption  of  hy|>erthyniidiHm  or  exophthalmic  Roit^r  by  Pany 

'  ThiH  [iticiiorrieniin  had  l>een  luuribcd  by  Pavloff  and  his  pupils  to  an 
"lu'id  rrdex,"  |)r(iccc(lin(i  bj'  u  reficM  arc  of  which  the  vagus  was  reguded  U 
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(1786),  Graves  (1836),  and  Basedow  (1840),  and  of  hypothyroidiBi 
e.  by  CurluiK  (1850),  Gull  (1875)  and  Ord  (1877),  emphasized  ■' 


importance  of  the  thyroid  gland,  which  was  exciitcd  with  fatal  results  (in  the 
dog)  by  the  Geneva  phyaiologist,  Moritz  Schiff,  in  1856.  In  1882,  Reverdin 
of  Geneva  produced  experimental  myxedema  by  total  or  partial  thyroidec- 


tomy and,  in  1883,  Thoodor  Kocher  of  Bern  reported  that  30  out  ot  100  thy- 
'roidectomiee  were  foDowed  by  a  "cachexia  atrumipriva."  In  1884,  Schiff 
produced  60  cases  of  fatal  excision  in  dogH,  and  pointed  out  that  the  animals 
could  be  saved  by  a  previous  graft  of  part  of  the  glands,  which  led  Murray 
and  Howitz  to  the  treatment  of  myxedema  with  thyroid  extract,  with  wonder- 
luUy  successful  results.  Horeley's  observations  on  monkeys  and  the  collec- 
tive investigations  of  Sir  Felix  Semon  showed  that  crctiniKm,  myxedema,  and 
cachexia  thyreo-Btrumipriva  are  one  and  the  same.  The  part  played  by  the 
internal  secretion  was  firjt  pointed  out  by  Schiff,  and  the  isolation  of  lodo- 
thyrin  by  Baumann,  in  1896,  indicated  its  relation  to  iodine  mctaboli-sm.  In 
1906,  ElrWin  Payr  transplanted  a  bit  of  thyroid  from  a  woman  to  the  spleen  of 
her  myxedematous  daughter,  with  successful  result.  The  parathyroid  glands 
were  described  by  Ivar  Sandstrom  in  1880  and,  in  1891  Eugene  Gley  showed  " 
that  negative  thyroidectomies  in  certain  animals  would  be  rendered  speedily 
fatal  if  the  four  parathyroids  were  also  removed.  This  was  confirmed  by 
Vassale  and  General!  (1896).  Transplantation  of  the  parathyroid.s  waw  then 
essayed  by  von  Eiselsber^  (1892),  Leischner  (1907),  and  W.  S.  Halflted  (1909), 
and  it  was  shown  that  l«tany  will  be  produced  if  a  transplanted  gland  U  re- 
moved and  per  cotUra  that  the  tetanic  spasms  will  disappear  after  injecting  the 


saline  extract  of  the  gland  or  after  parathyroid  feeding  or  transplantation. 
Hoisted,  in  1906,  treated  tetany  successfully  by  administration  of  the  para- 
thyroids of  beeves.    In  1908,  W.  G.  MacCaUuin  and  C,  VoegtUn  showed  that 


exhibition  of  calcium  salts  will  remove  tetany,  even  in  man,  which  si 
connect  the  parathyroids  with  calcium  metabolism.  The  function  of  the 
thymus  gland  was  first  investigated  by  Friedleben  (1858),  but  the  effects  of  its 
excision  or  of  the  injection  of  its  extracts  are  still  ohiicure.  Felix  Platter  (1614) 
and  Kopp  (1830)  described  early  cases  of  thymtie  death  in  infants.  The  status 
lymphaticus  wa«  first  sketched  out  by  Richard  Bright  (1838)  and  more  fully 
described  by  Paltauf  (1889).  Henderson  got  retard^  atrophy  of  the  gland  on 
castration  (1904),  and  Paton  found  that  thymectomy  increases  the  growth  of 
the  testes.  The  first  experiment  in  physiological  surgery  upon  human  beings 
was  made  by  the  gynecologist,  Robert  Battey,  who  excised  the  normtd  healthy 
ovaries  tor  the  reUef  of  neurotic  and  non-menstruating  women  in  1872.  The 
rationale  of  this  operation,  in  relation  to  a  supposed  internal  secretion  from  a 
specialized  set  of  ovarian  cells,  ha<^  since  been  justified  in  many  remarkable 
ways,  particularly  in  osteomalacia  and  by  the  experiments  of  Starling  and 
Lane-Claypon,  which  show  that  section  of  the  mammary  nerves  or  of  the  spinal 
cord  in  t^bits  does  not  produce  the  inhibitory  effect  of  Battey's  operation 
upon  pregnant^  or  lactation.  The  relation  of  the  Leydig  cells  in  the  testis  to 
internal  secretion  is  aui  jwUcc,  the  most  significant  experiments  so  far  being 
those  of  Brown-Sfiquard  (1889-91)  and  Poehl  (1896-7)  upon  the  injection  of 
testicular  extracts.  In  the  last  twenty  years,  much  attention  hae  Seen  paid 
the  pituitaiT  body.  Fatal  excinions  of  the  gland  in  animals  had  been  made  by 
Marinesco  (1892),  Vassale  and  Secchi  (1891),  and  others,  but  Nicholas  Paul- 
esco  of  Bucharest  was  the  first  to  point  out  that  removal  of  the  anterior  lobe  is 
fatal  and  removal  of  the  posterior  lobe  negative  (1908).  Meanwhile  Mohr 
had  described  obesity  with  pituitary  tumor  (1840),  Pierre  Marie  had  shown  the 
relationof  the  pituitary  to  acromegaly  and  gigantism  (1886),  Fr5hlich  described 
pituitary  tumor  with  obesity  and  sexual  infantilism  (1901).  and  Harvey  Gush- 
ing and  his  associates  at  the  Johns  Hopkins  Hospital  actually  produced  an 
experimental  pathoI<wic  reversion  to  the  Frohlich  svndrome  by  oartial  ex- 
dflion  of  the  anterior  lobe  in  adult  dogs  (1908).  Gushing  has  shown  that  the  . 
anterior  lobe  secretion  influences  normal  growth  and  sexual  development, 
while  the  posterior  lobe  has  to  do  with  metabolism  of  carbohydrates  and  fats, 
the  i^^  tolerance  of  sugars  in  posterior  lobe  insufficiency  yielding  to  treat- 
ment with  pituitary  extract.  Gushing  and  his  pupils  have  also  shown  the  re- 
lation of  the  hypophysis  to  diabetes  msipidus  (1912)  and  hibernation  (1913). 
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Tliat  the  intemal  Becntions  control  the  coofiKur&tioii  of  the  body  and  ttt 
the  activators  of  emotion  is  emphasiied  in  toe  writing  of  W.  B.  Oumb 
(19I+-16),  G.  W.  Crile  (1915),  L.  F.  Barker,  and  others. 

The  doctrine  of  the  correlation  of  the  different  intemal  aeen- 
tions  has  been  especially  emphasized  by  the  Viennese  clinicians, 
Hans  Eppinger,  W.  Falta,  and  C.  Rildinger  (190S-9).  EppingET 
and  Leo  Hcss>  have  also  applied  the  ideaa  of  Gaskell,  Lan^tfy  mi 
Sherrington  as  to  the  opposing  functions  of  the  two  "autonomies" 
of  the  sympathetic  system  la  the  elucidation  of  the  comfJex  me- 
chanism of  phyRiological  equilibrium  and  of  visceral  oeurolog^ 
(1910).  They  postulate  two  opposing  diathetic  conditions,  vagot- 
onus  and  sympathicotonus,  described  in  1892  by  S.  Soils  Cohen  « 
"vaso-motor  ataxia,"  the  semeiology  of  which  can  be  thrown  into 
relief  by  certain  pharmacodynamic  tests.  These  have  bees 
likened  to  "tuning  keys  by  means  of  which  we  can  operate  upon 
the  complicated  stringed  instrument  of  the  body,  and  voluntarily 
make  one  string  tighter  to  increase  its  vibrations,  or  another  looser 
todampenitsfunction."^  Eppinger  and  Hess  also  assume  that  the 
pancreas  secretes  a  hormone,  "autonomin,"  which  antagonixs 
adrenaline,  the  hormone  governing  the  sympathetic  autonomic. 
While  much  of  this  is  in  dispute,  it  seems  probable  that  the  chem- 
ical hormones  act  ma  the  blood  upon  the  central  nervous  system, 
while  the  two  opposing  autonomics  of  the  sympathetic  system  con- 
trol the  ductless  glands  and  the  visceral  organs  made  up  of  smooth 
(involuntary)  muscle. 

Tlic  t  rt'nd  of  recent  thinking  in  regard  to  the  heart's  action  is 
overwhelmingly  in  favor  of  the  myogenic  theory  of  Gaskell  and 
Engelmunn,  which  received  its  strongest  support  from  embr>'olog>'- 

Bv  IStt!,  GoRkell  and  EnKclmann  had  proved  that  heart  impuLieti  are 
(vjnducttit  by  muscular  pathwayc.  In  1893,  Wilhelm  His,  Jr.  (1863-  ). 
iiinl,  n  \m\c  cnrlirr,  Stanley  Kent  (1892),  discovered  a  narrow  band  of  rou-ifk, 
nn  embrviinir  ifsl  between  the  auriclrs  and  ventriclen,  now  callM  the  aurinilo- 
venlrioilar  bundle  of  His,  whieh  acts  as  a  bridps  for  contractile  impuUcx.  in 
iiecordiinee  with  Gnskrll's  theory  that  this  cardiac  phenomenon  is  due  to  the 
inherent  cimtrnptility  of  its  muscles  alone.  Later,  Arthur  Keith  and  Si.  Flark 
(HK)7)  diKcovered  a  tissue-rest  of  fine,  pale,  faintly  t>triated  fibers  in  the  he«t 
Willi,  sunplie<l  with  arterioles  and  connected  with  the  Purkinje  fibers  and  arm 
terniiniils,  the  so-eallrd  Keith-Flack  or  sino-auricular  node,  now  dubbed  "the 
|>!H'emak('r  of  the  heart."  S.  Tawara  traced  out  the  mutcular  ranufiratioDs 
Imni  the  His  bundle  (the  ventricular  basket-work  of  cells  noted  by  Purkinjel. 
iind  discovered  another  muscular  (atrioventricular)  node  in  close  relation  lo 
it  (liM)S').  If  the  His  bundle  is  destroyed  in  the  dog,  the  contractile  imiwl* 
will  no  longiT  i>ass  from  the  auricle  to  the  ventricles,  and  the  latter  will  im- 
mediately itssmne  their  own  autonomy,  beating  at  a  much  slower  rate,  while 

'  Ki>iiin(cer  and  Hess:  Die  Viieotonie.  Berlin,  1910. 

*  Janusehke:  Citeit  by  L.  F.  Barker. 

'  For  the  silmificnnee  of  these  structures  in  relation  to  Gaskell's  conttar- 
ti(in  wave  and  the  mechanism  of  the  heart-beat,  see  Thomas  IjCwis:  Proc. 
Roy.  Soc.,  Lond.,  1917,  Scr.  B,  huxix,  560-572. 
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the  auricles,  controlled  by  the  vagua,  will  go  on  as  before.  This  is  tbe  condi- 
tion  known  in  pathology  as  complete  heut  block  or  Stokes-Adams  disease, 
which  His  produced  experimentally  in  1895.    At  the  Johns  Hopkins  Hospital, 


bhMsking  the  auricular  impulse,  has,  like  Gaakell,  produced  two-time,  three- 
time  and  four-time  rhythms,  finally  passing  into  complete  heart  block. 
Further  li^t  upon  the  intimate  patholoey  of  cardiac  disturbance  was  thrown 
by  the  stnng  giuTanometer  invented  by  Willem  Einthoven  of  Leydcn  in  1902.' 
In  1878,i  Burdon  Sanderson  and  Page  made  the  first  records  of  the  heart-beat 
with  the  capillary  electrometer;  Gaskell's  galvanometer  studies  of  the  elec- 
trical condition  of  the  heart  followed  in  1881.  In  1885,  KoUiker  and  H. 
MUller  showed  that  the  action  currents  of  a  contracting  heart  will  contract 
tbe  muscle  of  a  muscle-nerve  preparation,  if  the  nerve  of  the  latter  be  laid 
across  the  heart.  In  1889,*  Augustus  D.  Waller  conceived  the  idea  of  measur- 
ing and  figuring  the  variation  of  the  action  currents  in  the  living  heart  by  lead- 
ins  them  ofF  through  electrodes  placed  upon  the  moist  skin,  connected  with  a 
gMvanometer,  the  curves  being  obtained  by  photographing  the  movements 
produced  by  the  mercury  of  a  Lippmann  electrometer,  which  was  first  done  by 
Matey  in  1876.  Owing  lo  the  lag  or  inertia  of  the  mercury  meniscus,  the  curves 
in  Waller's  method  were  not  true  curves  and  had  to  be  corrected  by  mathe- 
matical computations.  The  process  was  rendered  accurate  by  the  sensitive 
instrument  of  Eintlioven,  which  consists  essentially  of  an  extremely  delicate 
thread  of  platinum  or  of  quartz  coat«d  with  silver,  which  is  strung,  like  a 
violin-atring,  midway  between  the  poles  of  a  stationary  electromagnet.  This 
revereee  the  ordinary  conditions  in  galvanometers,  in  which  the  magnet  is 
movable  and  the  measurable  current  passes  through  stationary  coils.  When 
the  feeble  heart  currents  pass  through  the  delicate  string,  they  cause  deflec- 
tions irhich  are  smaller  and  shorter,  or  greater  and  longer,  in  proportion  to  its 
stat«  of  tension.  The  pictures  of  cardiac  excitation  which  are  thrown  off  in 
this  way  Einthoven  caDs  "electrocardiograms,"  or  telegrams  from  the  heart, 
in  that  they  give  an  accurate  bulletin  of  its  electromotive  condition.  Although 
hia  instrument  is  expensive,  it  has  been  of  material  aasiatance  in  analyzing  and 
even  diagnosing  such  conditions  as  valvular  disease,  heart  block,  auricular 
fibrillation,  paroxysmal  tachycardia,  pulsus  altemans,  pulsus  bigeminus,  three- 
and  four-time  gallops  and  other  rhythmic  changes.  The  pioneer  in  the  graphic 
study  of  cardiac  disease  was  the  Scotch  practitioner.  Sir  Jaroea  Ma^eniie 
185%-  ),  of  Scoone,  Perthshire,  who  first  made  simultaneous  records  of 
the  arterial  and  venous  pulses  to  elucidate  the  clinical  condition  of  the  heart' 
and  by  raising  the  question,  "How  much  work  can  the  heart  do?"  concentratea 
future  investigation  upon  the  energetics  of  heart-muscle  (1893-94) .  Mackenzie 
first  investigated  the  multiform  arhythmias,  and  differentiated  the  "nodal 
rhylJun,"  which  Thomas  Lewis  afterward  defined  as  "auricular  fibrillation" 
and  identified  with  the  "pulsus  irregularis  perpetuus"  of  Hering,  producinf^  the 
condition  experimentally  by  sewing  electrodes  into  the  auricle  of  an  animal. 
Mackenzie  also  demonstrated  the  wonderful  efficiency  ot  digitalis  in  auricular 
fibrillation  (1910),  and  the  use  of  this  drug  is  now  interdicted  in  the  sinus 
arhythmias,  heart-block,  paroxysmal  tachycardia  and  pulsus  altemans. 
Cuahny  showed  the  value  of  the  electrocardi<^am  in  checking  up  the  effects 
of  digitalis,  which  apparently  depresses  the  conductivity  of  the  bundle  of 
His.  Thus  the  view  of  Schmiedcberg,  that  digitalis  not  only  slows  the  heart 
by  vagal  stimulation,  but  stimulates  the  cardiac  muscle  (1S74),  has  given  place 
to  the  older,  claasical  view  of  Bouillaud,  that,  clinically,  digitalis  is  a  true 
"opium  of  the  heart"  (1835).  Many  other  investigations  have  been  made, 
and  the  new  English  periodica],  Heaxi  (London,  1909),  has  been  founded  for 
such  studies.    In  1900,  Einthoven  laid  wires  between  the  Leyden  Hospital  and 

'Einthoven:  K.  Akad.  v.  Wetensch.  te  Amst.  Proc.  Sect.  Sc.,  (903-4, 
Ti,  107-115,  2  iJ. 

'SandeTBon  and  Page:  Jour.  Physiol.,  Lond.,  1879-80,  ii,  384:  1883-4, 
iv,  347. 

'  A.  D.  Waller:  Phil.  Tr.,  1889,  Lond.,  1890,  cbcxx,  B,  169-194. 
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biH  laboratory  and  was  able  to  take  cardiac  trsciD^  fnim  wmrd  pMinitB  mt  Bflp- 
tance  of  more  than  a  mile.  Piirtber,  it  haa  biro  found  poeoUe  to  obiiiii 
l^phic  figurations  of  tbe  rfaytbm  of  the  beart-sound  (pbonofrdkyiBa)  by 
meaiiH  of  a  stetboecope  and  a  Marey  tambour,  tbe  receiver  being  a  nuoojifaaiK 
or  Hurh  devices  as  maoometric  flames,  or  the  Wetss  pbaoomxipe,  tbe  reeoro' 
of  which  is  a  Boap-bubUe.    These  record?  can  be  placed  in  juxtapostian  with 


of  the  carotid  pulse  for  comparison.    Tbe  dectrieaf  tefccbone  atetho- 

.t  c  /-'  D — d — :i: —  •! —  L__* 1_  ^  timea  and  by  conneclinc 

in  Loodoa  have  been  hotd 


NCope  of  S.  G.  Brown  intensifies  the  heart 

this  nith  tbe  long-distancr  servic<>,  heart  aounda 

diHtlnctly  by  physicians  in  the  Isle  of  Wi^t,  a  distance  of  about  100  miln.' 

The  problem  of  the  synthesis  of  proteins  from  their  amino-acid 
constituents  will  alwaj-s  be  associated  with  tbe  great  name  of 
Emil  Fischer  (1852-1919),  of  Euskirchen,  Rhenish  Prussia,  who,  u 
professor  of  chemistry  at 
Munich  (1879),  ErlangeD 
(1882),  Wtiraburg  (1885). 
and  Berlin  (1892),  devoted 
his  whole  career  to  this 
work. 

Fischer  discovered,  isolited 
and  f(»inulated  a  boBt  of  om 
mibBtances,  such  as  pbenylhv- 
drazin  (IS75).  which  Abdeihal- 
den  calls  "the  pathfinder  of 
carbohydrate  chemistry,"  tbr 
aliphatic  hydrazins  (1875-T7I. 
mannoKe,  i«nnaltoee,  and  the 
drufff  veronal  (1902),  proporul 
(1905),  saiodin  (1905)  and  gUt- 
son  (1913)  He  made  vast  k- 
Rearches  in  the  syntheins  of  the 
purin  compounds,  ineludion 
I  raffein,  xanthin,  theobromine 
(1879-95);  and  developed  » 
"family  tree"  of  Rout,  deroon- 
I  strating  the  purin  nucleus  as  a 
sort  of  germ-plasm  common  to 
all  the  metabolic  products  of 
the  disease.  He  synthetiwd 
and  supplied  structural  formula 
for  most  of  the  BUnar  uroups  (1883-94).  including  the  six  hexoxes  derived  from 
mannitol,  a  hexose  from  formaldehyde,  and  fourteen  out  of  the  sixteen  potedUe 
isomeric  aldohexosex  predicted  by  van't  Hoft  and  LeBel;  and,  in  his  studies^ 
the  polypeptides  (1899-1906'),  he  linked  logether  great  chains  of  amino-acid 
HubKtancos  (eventually  18  in  all),  to  form  these  compounds,  which  are  ntsential 
part^  of  the  different  prolein  molecules,  Liebig  belie  veil  that  there  isonly  one 
aboriginal  protein.  Paul  SehiSt lenberper  and  other  recent  chemists  have  ahoim 
that  individual  proteins  differ  from  each  other  in  respect  of  the  various  amino- 
iicids  produced  by  hydrolynis. 


'  For  a  full  account  of  these  instrumenlfl,  with  illustrations,  see  the  admir- 
able rtiumi*  by  Professor  L.  F.  Barker,  Johmi  Hopkins  Hosp.  Bull.,  Bait , 
1910,  xxi,  S.'iS-HSO. 
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Fischer  devised  quantitative  methods  for  isolating  these,  and 
he  has  shown  that  there  is  an  amide  group  or  nucleus  common  to  all 
the  proteins.  His  investigations  of  the  enzymes  (1894)  show  that 
they  are  specific  in  action,  affecting  only  certain  chemical  sub- 
stances, to  which,  as  he  puts  it,  they  are  related  as  a  key  to  a  lock  or 
a  glove  to  a  hand,  an  anali^y  which  Ehrlich  has  cleverly  appUed 
in  his  side-chain  theory.  A  brilliant  stroke  of  genius  was  Fischer's 
deliberate  attempt  to  produce  a  reliable  hypnotic,  ending  in  the 
synthesis  of  veronal  (1904').  His  last  researches  covered  the 
depsides  and  tannin  substances.  During  the  war,  he  displayed 
phenomenal  energy  in  furthering  the  manufacture  of  synthetic 
substitutes  for  nitrogenous 
products,  animal  fats  and  i 
food-stuffs.  No  chemist  of 
modern  times  better  de- 
served the  honor  of  the 
Nobel  prize,  which  he  re- 
ceived in  1902. 

Emil  Abderhalden 
(1877-  ),  of  St.  Gall, 
Switzerland,  a  pupil  of 
Emil  Fischer,  professor  of 
physiology  at  Halle,  is  the 
author  of  a  bibhography 
of  alcoholism  (1897)  and  a 
text-book  of  physiological 
chemistry  (1908),  and  is  ! 
the  editor  of  a  hand-book  I 
of  biochemic  technic  (1909 
--10),  to  which  he  has 
added  many  new  proced- 
ures. He  has  made  a  vast 
number  of  investigations  of 

metalxilism  and  food-stuffs,  adopting  Carl  Ludwig's  method  of  pub- 
lishing his  researches  in  collaboration  with  his  many  pupils.  His 
special  field  is  the  integration  and  disintegration  of  albuminoids 
and  nucleic  acids  in  the  animal  body,  the  metabolism  of  the  cell 
(1911),  the  synthesis  of  its  Baustcine  (1912),  and  the  synthesis  of 
artificial  food-etuifs,  as  tried  out  experimentally  upon  animals.  He 
holds  that  the  individual  cells  of  animal  and  vegetable  foods  are 
made  up  of  a  number  of  chemical  or  phasic  units  which,  in  digestion 
and  metabolism,  are  spht  up  and  transformed  into  other  substances, 
to  be  assimilated  by  the  body  cells,  according  to  their  needs.     In 

>  Thenq>.  d.  G^eowart,  Berl.,  1904,  xlv,  145. 


Emil  AbderhaWon  (1S77- 
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bis  attempt  to  gynthetue  an  artificial  food,  he  has  shown  that  dap 
can  be  suecearfully  fed  upon  the  amlDo-acid  c<Mistituents  of  ■!- 
bumai,  that  tiyptoidian  is  t-jwi-nti*!  to  Qutritkm,  but  ^lycocciQ  is 
not,  that  gnpe-BOfpi  can  be  substituted  for  com[riex  carbohydnto, 
that  ^ycerin  and  fatty  aods  can  take  the  {dace  of  fats,  and  (hit 
nucleic  acids  can  be  refriaced_by  th^  split  iHoducts  (nucleoodcB, 
etc.)'  Abderhalden  has  also  taken  up  the  study  <^  ^le  pniteetiTe 
foments  of  the  animal  body  and  has  evolved  a  Inocbanical  tert 
for  pregnancy  and  other  conditions  by  a  fermoit  reaction  (1912*). 

In  Ammca  Thomas  B.  Osbome  and  Lafayette  B.  Headd 
have  also  done  important  expmmeotal  work  on  artificial  or 
synthetic  foods  (1911),  the  nutritive  values  of  various  subetancee 
(1913-15),  the  r6le  of  the  vitamins  as  accessory  diet  fact(x«  and 
oi  protein-free  milk  and  fats  as  determinants  of  growth  (1915). 

Of  late  years  tbCTe  has  been  an  amaring  increase  in  tbe  litera- 
ture of  psychology,  nonnal,  mwbid  and  comparative,  including 
such  related  subjects  as  pedagogics,  psychoanalysis,  psycho- 
therapy, epistemology,  the  scientific  aspects  of  evidence  and  tbe 
relation  of  everyday  thinking  to  border-line  insanity.  CcHnpara- 
tive  psychology  turns  mainly  upon  Loeb's  theory  of  tropisma  in 
the  lower  forms  (or  the  views  of  those  who,  like  H.  S.  Jennings, 
oppose  it)  and  the  study  of  "behavior"  in  the  higher  animaU 
The  mental  development  of  the  newborn  infant  has  been  specially 
studied  by  Kussmaul  and  Preyer.  Fedagi^cs  and  juvenile 
psychology  have  been  treated  by  Binet,  ClaparMe,  Stanley  Hall, 
S^in,  Maria  Montessori,  and  others.  Among  the  leaders  in 
morbid  psycholt^y  is  Pierre  Janet  (1859-99),  professor  at  the 
Collie  de  France,  who  developed  the  theory  of  psychologic  autom- 
atbm  (1889),  the  relations  between  neuroses  and  fixed  ideas 
(1898*)  described  psychasthenia  (1903),  and  made  extensive  in- 
vestigations of  the  mental  status  of  hysteric  patients  (1903-8). 
In  1905-8,  Alfred  Binet  (1857-1911)  and  Th.  Sunon  introduced  a 
remarkable  series  of  graded  tests  for  mental  retardation  by  which 
it  is  possible  to  localize  the  developmental  status  of  a  patient's 
mind  in  relation  to  his  age  and  the  growth  of  his  body,  thus  enab- 
ling school-teachers  or  school  inspectors  to  segregate  defective  or 
"unusual"  children.  Another  characteristic  development  is  tbe 
exhaustive  or  intensive  study  of  sexual  psychology,  with  which 
modem  writers,  from  scientific  students  hke  Krafft-Ebing  and 
Havelock  Ellis,  down  to  insane  men  of  letters  hke  Nietzsche  and 
Weininger,  have  been  vastly  preoccupied.     The  atmosphere  of 

•Abderhalden:  Ztachr.  f.  phj-siol.  Chem.,  Strassb.,  1912,  kxvii,  249; 
Ixxxi,  90. 

.  '  Ann£o  psycho!.,  Paris,  1905-08,  pasHm. 
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■  the  present  time,  its  art,  poetry,  fiction,  and  drama,  is  saturated 

■  with  sexualism.  Poets  like  Goethe,  Swinburne,  and  Walt  Whit- 
II  man  did  much  to  dispel  the  ancient  theolc^cal  nightmare  of  the 
hi  sinfulness  of  normal  sexuality  in  men  and  women,  and  were  fore- 
A  runners  of  the  scientific  view  that  the  instinct,  guided  by  proper 
t  ethical  restrictions,  is  an  all-important  part  in  normal  human  de- 
ll velopment  which  has  to  be  either  recognized  or  reckoned  with. 
if  Schopenhauer  wrote  on  the  subject  with  bitter  and  unsparing 
I  realism,  and  latterly  women  of  such  high  repute  as  Rabel  Vam- 
f  hagen,  Ellen  Key,  and  Helen  Putnam  h^ve  considered  the  matter 
,  from  a  higher  viewpoint,  on  account  of  ita  importance  in  connec- 

■  tjon  with  such  problems  as  the  proper  hygiene  and  well-being  of 
j  growing  children,  the  growth  of  prostitution  and  commercialized 

vice,  the  social  enslavement  of  women  in  crowded  communities, 
and  other  d^radations  of  a  purely  industrial  age.  In  Germany, 
several  periodicals  are  devoted  to  the  sexual  instinct  alone,  and  the 
problem  of  biological  teaching  of  school-children  in  these  matters 
is  under  consideration.  On  the  pathological  side,  there  is  the  ques- 
tioD  of  sexual  perversion  and  the  crimes  resultii^  from  it,  for  which, 
in  young,  healthy  frontier  communities  hke  the  United  States 
DO  special  provisions  had  been  necessary  in  criminal  procedure 
until  the  crowded  conditions  of  modem  cities  brought  the  unsavory 
subject  to  the  surface.'  The  part  played  by  suppressed  or  re- 
pressed sexuahty  in  the  development  of  neurotic  conditions  has 
been  especially  studied  by  Sigmund  Freud  (1856-  ),  of  Freiberg 
in  Moravia,  a  pupil  of  Charcot,  and  professor  of  neurology  at 
Vienna.  Charcot,  as  we  have  seen,  threw  the  sexual  theory  of 
hysteria  into  disrepute,  Janet,  from  1889  on,  emphasized  ite  emo- 
tional causation,  Breuer  and  Freud  introduced  the  cathartic  treat- 
ment (questionii^  under  hypnosis)  and  Freud  interprets  the 
mechanism  of  hysteria  as  the  resultant  of  a  psychic  traumatism  or 
nervous  shock,  of  sexual  nature  in  the  first  instance,  leading  to 
morbid  brooding  and  a  kind  of  mental  involution.  Freudians  now 
hold  the  sexual  factor  to  be  existent  in  normal  people,  but  the  way 
in  which  the  individual  reacts  to  the  experience  locahzes  the  neu- 
rotic. The  basic  idea  of  Freud's  theory  is  that  a  large  number  of 
even  ordinary  mental  processes  come  from  hidden  sources,  un- 
known or  unsuspected  by  the  individual.  He  has  also  developed 
the  theory  oi  the  significance  of  dreams  {TraumdeiUung),  witti- 

>  J.  L.  Caspar,  in  his  Pracbc&]  Handbook  of  Legal  Medicine  (1856),  re- 
garded these  cnmes  as  among  the  "strange  bubbles  which  sometimes  nse  from 
the  low  life  of  tawna."  Their  modem  studj-  is  due  to  Krafft^Ehing  (1886)  and 
to  Leopold  von  Meerscheidt-HlilleHein,  chief  of  pohce  at  Berlin,  who  showed 
■' "y  of  the  segregation  and  surveillance,  under  humane  restrictions,  of 


pra^rted  indiTiduals  in  Targe  cities,  if  only  on  account  of  blackmail  and  the 
bomiddal  ti 


tidal  tendradcB  whi<^  these  duuaeters  are  known  to  develop. 
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rita,  iheatt-aanded  atwos,  anxjetr-neuraaes,  also  nriouB  Mpects 
<A  the  "f»yehof»tht4og>-  of  everyday  life."  He  bdieves  that 
there  »  a  riiad  detetnunigin  of  psychical  effects  and  that  muT 
cQiBplf^  mental  proeeaaes  neva  attain  to  cooscioiisieSB  and  an 
be  ^cited  only  hy  a  long  process  of  "ps>-choaiuili>-»s.''  in  derdop- 
int;  which  he  was  aassted  b>-  his  pupil.  C.  G.  Jung.  Frmd's 
faiiw>u9  succearful  case,  that  of  the  patient  "Dora."  was  erf  this 
kind.  The  correctneSH  of  his  reasoning  seems  borne  out  br  the 
succearful  trefttmoit  of  hjrs- 
teria  throu^  the  disburden- 
ing of  the  mind  or  other  ap- 
[vo|Hiate  pe^'chotherapy.  In 
his  view,  the  basis  of  aU  sa- 
I  neuroses  is  the  ^M'i 
unconscious  attachment  to 
its  parents,  sometimes  with 
hostility  to  the  parent  of 
the  same  sex.  The  (Edipus 
m\-th,  what  is  styled  the 
"family  romance,"  sj-mbo- 
lizes,  in  plain  terms,  the 
struggle  of  the  individual 
to  attain  to  self-confidenre 
and  self-reliance  by  breakinft 
away  from  dependence  upon 
his  parents.  It  is  thus  re- 
garded as  a  measure  of  the 
degree  of  infantilism  in  the 
neurotic'  The  interest  of 
Freud  is  his  profound  in- 
sight into  primitive  men- 
tality, or  what  JellifTe  calls 
"paleopsychology,"  the  his- 
toric past  of  the  individual 
psycho.  He  has  given  neurolc^sts  a  new  instrument  for  exploring 
unconHcious  states  which,  in  competent  and  temperate  hands,  may 
Ik!  effective.  In  America,  his  ideas  have  been  followed  by  J,  J. 
Putnam,  A.  A.  Brill,  William  A.  White,  and  others,  and  such  va- 
riants as  Bleuler's  theory  of  normal  "autistic  thinking"  go  to  show 
the  very  thin  partitions  which  sometimes  divide  sanity  from 
infinity. 


Sininund  Freud  (l&ii6- 
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Parasitology  and  Chemotherapy. — In  the  last  decade  of  the 
nineteenth  century,  as  a  result  of  the  many  improvements  in 
microscopic  and  bacteriological  technic,  physicians  began  to  study 
the  animal  and  vegetable,  and  particularly  the  protozoan  parasites 
as  causes  of  disease,  but  the  greatest  triumphs  in  this  field  beloi^ 
to  the  twentieth  century. 

Before  this  time,  Agoetino  Baasi  had  found  the  pathogenic  or^ani-un 
(Botri/tia  Bastiana)  (A  silkworm  disease,  or  muscardinc  \.\SA1),  Schdnlein,  the 
aehonon  of  favuH  (1839),  Donng,  the  Trichomonas  vaginalis  (1837),  Johanoea 
Milllf^r,  the  psorospenna  (1841),  David  GrOby,  the  Tiypanoaoma  sanguinis  in 
frt^  (1S43),  Davaine,  the  Cercomonaa  hominis  (1857),  Mahnsten,  the  Baian- 
tidium  coh  (1857),  lAmbl.  the  Lamblia  ioteatinalis  (1859).  Kuchenmeister 
discovered  that  parasites  change  their  hosts  (metaxenia)  (in  1851-53).  I«uck- 
art  extended  the  general  law  of  intermediary  hoHts  to  the  Arthropoda  and 
under  his  direction  Fedschenko  determined  the  life-history  of  Filaria  medi- 
nensis  in  Cyclops  in  1869.  This  led  to  the  studies  of  Patrick  Manson  on  the 
development  of  Filaria  bancrofti  in  mosquitoes  (1879),  Smith  and  Kilbomc  on 
ticks  and  Texas  fever  (1888),  Bruce  on  the  taetae  fiy  and  nagana  (1894),  Ronald 
Ross  on  malaria  and  mosquitoe*-  (1889-98),  Finlay  (1881),  Walter  Reed  and  his 
associates  on  yellow  fever  and  stegomyia  (1900).  The  first  group  of  parasitic 
diseaBes  to  be  investigated  was  that  of  the  protozoan  dysenteries,  the  amebs 
of  which  had  been  seen  by  Lambl  in  1860,  by  Lewis  in  1870,  and  by  Loesch 
(1875),  who  made  drawings  of  both  the  innocuous  and  pathogenic  forms,  with 
the  latter  of  which  he  was  able  to  infect  dogs.  Koch  and  Kartulis,  in  Ef^pt> 
found  ameb*  to  be  invariably  present  in  dysenteric  postmortems,  even  of 
liver  abscess,  and  differentiated  between  endemic  dysentery  due  to  amebic, 
and  epidemic  dysentery  due  te  bacteria.  Osier  confirmed  this  at  the  Johns  Hoj^ 
kins  Hospital  (1890).  The  term  amebic  dysentery  was  introduced  by  W.  T, 
Councilman  and  H.  A,  Lafleur  at  the  Joluis  Hopkins  Hospital  in  1891,  two 
types  of  parasites  being  recognized,  the  harmless  Amoeba  coli,  and  the  path»- 

C.c  Amieba  dyaenteriffi.  These  view^  were  confirmed  by  Casagranoi  and 
bagallo  (1897),  and  particularly  by  Fritz  Schaudinn,  who  styled  the  harm- 
less form  Entamoeba  coli  and  the  patht^nic  form  Entamceba  histolytica 
(1903).  These  species  were  first  confirmed  by  Craig,  who  afterward  found 
Viereck'a  pathogenic  E^itamceba  tctragena  in  the  Phihppines  and  discovered  a 
new  species  of  cuarTheal  parasite,  Craigia  (Paramoeba)  nominis  (1906),  which 
Calkins  regards  as  a  new  genus.  Other  pathogenic  species  of  amcbs  have 
been  described  by  various  observers,  and  diarrheal  ana  dysenteric  infections 
have  also  been  found  to  be  associated  with  Lavcrania,  Leishmania,  Balantidium 
ooli,  and  the  above-mentioned  flagellate  forms.  Cercomonas,  Trichomonas,  and 
Lamblia.  Meanwhile  the  question  of  bacillary  dysentery  had  been  settled  by 
the  discovery  of  bacilli  by  Shiga  in  Japan  (1898),  Kruse  in  Germany  (1900), 
and  Flexnerat  Manila  (1900).  Much  of  tropical  dysentery  is  now  known  to  be 
amebic,  while  that  of  temperate  zones  is  usually  bacillary.  The  Eniiamceba 
buccalis,  described  by  Prowazek,  in  1904,  has  been  identified  as  an  organism 
associated  with  pyorrhiea  alveolaris. 

The  symptoms  of  hook-worm  infection  were  vaguely  outlined  in  the  Egyp- 
tian papyri,  and  for  centuries  the  disease  was  variously  known  as  Egyptian  or 
tropical  chlorosis,  miner's  or  bricklayer's  anemia,  and  8t.  Gothard  tunnel 
disease.  The  parasite  was  described  as  Anchyloatoma  duodenale  by  Angelo 
Dubini  (1843),  and  its  causal  relation  to  the  disease  was  pointed  out  by  Wil- 
helm  Grieeinger  (1866).  In  1900,  Captain  Bailey  K.  Ashford,  U.  S.  Army, 
discovered  the  great  prevalence  of  the  disease  in  Porto  Rico,  and  it  was  soon 
found  to  be  very  common  among  the  rural  population  of  the  Southern  States 
(U.  S.)  by  Charles  WardeU  Stiles  (1867-  ).  of  Spring  Valley,  New  York, 
who  discovered  that  the  parasite  of  the  American  infections  is  a  new  species 
which  he  called  Undnaria  americana  (1902)  and  later  Necat«r  americanus. 
Stiles,  wta  had  already  made  his  reputation  in  paramtolt^^  by  his  work  on 
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mriiAua  of  ifwoes  aikd  DotDenduore  and  Ist  a 

<4<i^,  bw  HUMS  ileTcMed  himadf.  aE  jiiJiiii  tm  .aina 

H«aIUi  nod  Mannf-Uo^aUl  twrriee.  W  dM-  tsi^  <i  e 

io  tiie  Huuth.  ID  outuMietwD  •riih  tfar  Ko^rfeite  Omb 

natMnal  Ueahh  Boardi  aOabbdied  for  tUsjxapnr  in  C 

tbfr  sdmiaiBtrBtiuii  of  WitUifle  Bok.  tfaif  Boaid  von  ■ 

tfae  unnjpapen.  boardR  of  beahli.  Mliaiji*  i 

fxMih  Ui  ouofnste  in  Btanint 

Duw  able  tu  take  care  cf  tbemMiTes  be  " 

aod  tfae  Boduf  dler  Bovd  has  exfandnl  itc  aetmtMe  to  cKliEr  fidda.   la  dm 

y«ani  (1910-12/,  bd  toe  than  303,566  poaaw  haw  lwa>  veaiMd  far  fea^ 

wonn  at  tbeiK  opeo-air  dinica  in  tfae  SaatfaEn  Suaea.    In  IfWL  J 

made  tfae  important  diworay  that  tfae  book  matiu  lam  oh 

akin,  naebing  tfaieii>teatiiKab^adeTioatrcMiIe,aiidiiHfaafaa 

and  Aahfocd  to  deviae  eSeetiTe  nwaiiB  «f  pnpbtiMMX  f^toKt 

tiunK.    In  AHhford'a  campaign  a^inat  tfae  (fiaeaae  m  ftno  J 

MKDe  3(M,aQa  out  of  a  pofwlatioa  of  a  milEan  fan*  ben  1 

reduetioa  of  W  per  mat.  in  tfae  martafitr  fnan  mwma      Fi  ilaai  ■   «lid 

baa  latUrly  been  identified  in  Anaenea,  has  W^  doaelT  Miidied  tnrI«adMi% 

Tbto^ule  Uouwd,  Sambon  and  otbcn  in  Emne^  anl  br  Janea  tT.  bhaod, 

Claude  H.  Lavinder,  Jmepb  Goldbai^  and  oifacr  ■\mrTic^  phvaoma 

VariouMly  attribut«d  to  a  paruite  tvananntted  by  tfae  Smafiian  9f .  a 

puiMUDing  from  irikotMt^mamic  aubalanwa,  it  ia  ■         ' 

beri-tim,  acurvy  and  nefceta,  amooc  tfae  definn 


demonKtratod  ita  eqwiiDiental  productiaB  in  patie 


diet,  carried  over  a  Buffidait  length  of  time,  and  its  allpriatiaa  aMpi 
by  proper  diet  (1915-20). 

In  lUll,  Larersn's  malarial  panaite  was  obtained  in  pDiv  udl4B^  ni 
vilro  by  Charl«  C.  Bans,  of  New  Orieans.  Howard  Taylor  Ridxtta  (IS7D 
1910),  <A  Findlay,  Ohio,  a  pupil  of  Hektoen.  discovered  that  the  Kotkj  Mood- 
tain  Hpott«d  fever  is  trangmitted  by  the  wood-tick  (Damaemtor  ocriJralrtil 
in  1907,  and  (with  R.  M.  Wilder)  that  Klexican  typbas  ytdbtmhUat  m  tnia- 
mitUd  by  the  body-IouHe  (Ptdicuiu*  vettimmti)  in  1910.  This  hwl  afatxly 
bf^m  lieownHtrated  for  European  typhus  by  Charies  NioiDe  (1909).  and  in  Uk 
Mtuiin  y<w-,  John  F.  Anderson  and  Jo«eph  Gotdben^.  of  the  U.  S.  Piriilie 
llciilth  Service  had  produced  successful  inoculations  of  tvphns  bum  man  U 
mi>nki;y.  The  diMt^ase  dixcoveied  by  Nathan  £.  Brill  in  New  York  in  1910 
wan  Hhrtwn  by  Goldberfter  and  Andenion  to  be  a  mild  form  of  typhos.  Tfat 
prcauninljle  bacillus  of  typhus  fever  was  discovered  by  Hairy  Pli^  of  UoodI 
ninai  HoHpital,  New  York,  in  1915,  and  was  given  the  name  "BaoiUuB  typlu 
exatithcDiatici"  by  William  H.  Welch. 

The  trypanoHomeH  dincovcred  by  David  Gruby  (1809-SS>  in  the  bug 
(tK4.3)  and  by  Lewis  in  the  rat  (1878)  were  noo-patbogenie,  but  a  newintaol 
in  these  organinna  wan  awakened  when  Griffith  Evan.'i.  in  18S0.  diaeov«T«d  in 
India  that  Hurra,  a  disease  of  horses,  mules,  camels  and  cattle,  is  cau«d  by  i 
variety  which  was  afterward  named  by  St<«l  and  Crooksfaaok.  TWpancnomi 
evansi  (1KS&-W).  It  is  of  hiHtoric  record  that  the  African  travekr.  Dand 
IjivJDKHtone,  gave  an  accurate  account  of  the  tsetae  fly  disease  in  his  Mianem^i 
Trowfa  (IS-W,  94-97").  In  1894,  Sir  David  Bnice  (1855-  )  found  that  thr 
tJiettic  fly  disease  or  naeana  of  Zululand  is  due  to  the  Tr>-pani»oma  brnea 
(Plimmer  and  Bradford,  1S99),  which  he  proved  expcrimentallv  to  be  «»■ 
VHye<l  from  the  blood  of  big  game  animals  to  cattle  and  horses  by  this  fly 
(Ohiunna  mornlaru).  In  the  Hame  year  (1894),  Rougel  discovered  T.  equipo- 
durn  (Dofiein,  1901)  as  the  cause  of  dourine  or  mal  du  colt  in  hoiws;  in  1901 
ElmaHsian  found  T.  equinum  (Voages,  1902)  as  the  cause  of  mal  de  caderas  in 
8outh  American  dogs  and  horses ;  Theiler,  in  1902,  found  T.  tbeileri  (Bruce. 

'C.  Funk:  Die  Vilaminc.  Wiesbaden,  1914, 

'  See  E,  W.  Gudger:  BoHton  Med.  &  Surg.  Jour.,  1919,  clxxx,  583-527. 
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1902)  in  the  bovine  ^all'SickDesa  or  galziekte  of  Soutb  Africa  and  T.  diiii(ni)hon 
(Laveran  and  Mesnil,  1904)  was  found  to  be  the  cause  of  aoother  animal  dis- 
ease in  equatorial  Africa  by  Dutton  and  Todd  in  1904.  The  moat  intTOrtant 
find,  however,  WEis  that  of  T.  gambiense  in  the  blood  oi  man  by  J.  Everett 
Dutton  in  1901,  which  was  afterward  seen  by  Aldo  Caslellani  in  the  cerebro- 

Sinal  Suid  and  blood  of  five  cases  of  African  sleeping  aickncaa  (1003).  It  was 
en  shown  by  Bruce  and  Nabarro,  of  the  Royal  Society  Conunisaion,  that  the 
tsetse  fly  la  the  vector  of  the  disease,  and  that  Gambia  fever,  the  disease  first 
seen  by  Dutton  and  Todd  in  1902,  and  sleeping  sickness  are  two  stages  of  the 
same  mfectioD.  A  Brazilian  variety  of  human  trypanosomiasis,  due  to  T. 
cruii  and  transmitted  by  a  bug  (Conorhinm  sanguiguga),  was  described  by 
Carlo  Chagas  in  1909.  Another  remarkable  organism  was  found  in  1000  by 
Sir  William  Boog  Leishman  (1865-  ),  in  a  poetmortem  film  Iroro  a  case  of 
fever  at  Dum  Diim,  near  CalcuttiL  and  afterward  described  by  him,  in  May, 
1003,  as  poesibly  a  tiypanosome.  In  July,  1903,  Major  C.  Donovan  found  the 
same  bodies  in  blood  taken  in  hfe  from  splenic  punctures.  In  July,  1904, 
Leonard  Rogers  announced  the  development  of  these  parasites  into  flagellates 
and,  in  1906-07,  Walter  Scott  Patton  described  their  development  into  ftagel- 
lates  in  the  bedbug.  All  these  discoveries  have  associated  the  Leishman- 
Donovan  bodies  with  the  tropical  splenomegaly,  dumdum  fever  or  kala-ozar. 
In  1903,  JomM  Homer  Wright  found  similar  parasites  (Lciahmania  tropica) 
in  Oriental  endemic  ulcers,  and  in  1908  Charles  Nicolle  found  Leishmama  in- 
fantum in  infantile  kala-azt^.  In  1888,  Victor  Babes  (1854-  ),  a  Rouma- 
nian physician,  discovered  a  small  protozoon  in  the  blood  of  sheep  suffering 
from  an  epizootic  disease  called  "carceag,"  and  the  genus  was  called  in  his 
honor  Babesia  by  Starcovici  (1893),  the  term  Piroplasma  having  been  propowd 
by  Patton  b  1895.  A  similar  parasite  was  claimed  by  Babt?s  as  the  cause  of 
hetnoglobinuric  fever  of  European  cattle,  and  in  the  same  year  Theobald 
Smith  (1859-  )  found  the  organism  "Pyroeoma  bigeminum"  in  Texas 
fever,  which,  with  F.  L.  Kilbome,  he  demonstrated  to  be  transmitted  by  the 
tick.  This  was  the  first  demonstration,  after  Manson's,  of  the  transmiwion  of 
infection  by  a  blood-sucking  insect,  and  after  this  time  knowledge  of  the  dif- 
ferent piroplasmoses  or  babedosee  grew  apace,  the  best  known  being  the 
canine  form  (Piroplasma  or  Babesia  canis,  Piana  and  Galli  Valerio,  1895),  the 
Hfe  cvcle  of  which  has  been  carefully  traced  by  G.  H.  F.  Nuttall  and  Gr^iam 
Smith.  The  so-called  Piroplasma  hominis,  assumed  to  be  the  cause  of  spotted 
fever  of  the  Rocky  Mountains,  was  shown  by  Craig  to  be  an  artefact  m  the 
erythnM^ytes  (1904).  In  1003,  cell-inclusions,  staining  deeply  with  methylene- 
blue-eoam  were  found  in  the  central  nervous  system  m  hydrophobia  bjr 
Adelchi  N^ri  (1870-1912^  and  a  culture  of  these  was  made  by  Hideyo  Nt^chi 
in  1913.  CytorvcUs  vanobe,  a  protozoOn  found  in  the  skin  lesions  of  small- 
pox, was  described  by  Giuseppe  Guamieri  (1894)  and  its  Ufe  history  was 
traced  by  Gary  N.  CJkins  (1904),  while  similar  bodies  were  found  in  variola 
by  W.  T.  Councilman  and  others  in  1003  and  by  Mallory  in  scarlatina  in  1904. 
Histoplasma  capsulatum  found  in  a  tropical  splenomegaly  on  the  Isthmus  of 
Panama  by  S.  T.  Darling  in  1906  is  said  to  be  an  yeast.  The  spirochete  or 
apmUum  of  relapsing  fever,  discovered  by  one  of  Virchow's  assistants.  Otto 
Obermeier  (1S43-73)  in  1873,  was  to  open  out  the  most  important  phase  of 
^rasitic  diseases  yet  known,  viz.,  the  conquest  of  syphilis  by  Schaudinn, 
Wasaermaim  and  Ehrlich.    In  1904,  the  spirochete  of  African  relapsing  fever 

{tick  fever)  was  discovered  independently  by  Nabarro,  Roes  and  Mdne  in 
Tganda  and  t^  Dutton  and  Todd  in  the  Congo  and  was  called  Spirochnte 
duttoni^  in  honor  of  Dutton,  who  died  from  the  disease  after  he  bad  proved  its 
Mussion  by  a  tick  (Omithodorus  moubata) .    The  spirochete  of  the  Ameri- 
variety  of  rdapsing  fever  was  discovered  by  Frederick  G.  Navy  in  1907. 

Alphonse  Lavenm  (1845-  ),  of  Paris,  a  Strassburg  graduate 
of  1867  and  Nobel  prizeman  of  1907,  discovered  the  parasites  of 
mpli^rijtl  fever  (NoTemb^  6,  1880),  while  an  army  surgeon  in 
Algeria,  and  described  them  in  all  their  various  aspects  (1881). 
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He  has  published  no  fewer  than  four  separate  treatises  od  palu(fim 
(18S4,  1891,  1892,  1898).  He  is  also  the  author  of  Trvpanoaomet 
el  trypanosomiases  (1904),  and  of  treatises  on  military  "t^tw'inf 
(1875)  and  military  hygiene  {1896). 

Sir  Ronald  Ross  (1857-  ),  of  the  Indian  Medical  Service 
(1881-99),  located  the  anopheles  mosquito  as  the  vector  <rf  malarial 
fever,  discovered  the  Laveran  plasnKidia  in  the  stomach  wall  of 
anopheies  which  had  fed  upon  the  blood  of  malarial  patients  (1897), 
proved  that  the  spores  of  the  parasites  are  coocentraled  in  tiie 
salivary  gland  of  the  insect  (1898),  and  devised  the  culicidal 
methods  (1902)  which  he  employed  with  success  in  moaquito 
reduction  in  Sierra  Leone,  Lagos,  the  Gold  Coast  and  Ismulift 


(1899-1902).  For  this  work,  which  led  to  effective  preventioD  of 
malarial  fever  all  over  the  world,  Ross  received  the  Nobel  priie 
in  1902.  In  mathematics,  he  has  applied  the  theorj-  of  probabili- 
ties to  the  statistical  prognosis  of  epidemics  ("a  priori  pathometrj'." 
1916).  His  plays  and  poems  are  the  productions  of  a  hi^y 
original  mind. 

The  most  telling  advances  in  protozoology  and  the  most 
striking  applifations  of  this  science  to  medicine  were  made  by 
Fritz  Schaudinn  (1871-1906),  the  son  of  an  Ea.'tt  Prussian  inn- 
keeper, who  took  his  doctor's  degree  in  zoolt^-  in  Berlin  in  1894. 
and,  after  some  studies  of  the  Foraminifera,  devoted  the  rest  of  his 
life  to  the  Protozoa. 
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As  a  descriptive  zodlogiat,  he  isolated  many  new  npeciee,  such  ea  Amoeba 
binucleatft  (1895),  Paramoeba  eilhardi  (1896).  Eimeria  schubftrpa  (1900),  and 
Cyclospora  caryoUtica,  the  cauae  of  pemiciouH  enteritis  in  the  hedge-hog 
(1902),  but  his  most  important  work  was  in  the  devplopment  of  the  hfc-cycles 
of  different  protozoa  as  distinctive  or  differential  criteria  of  species,  and  the 
bearings  of  the  same  upon  disease. 

In  his  classical  researches  on  the  Cuccldia  (1897)  and  Eimeria  (1900),  he 
showed  a  sexual  fusion  of  differentiated  gametes,  not  unlike  the  union  of  itper- 
malozoon  and  ovum,  and  his  work  Kfadually  overthrew  the  notion  that  the 

frotozoa  are  "immortal"  through  any  simple  process  of  asexual  cell-division. 
D  establishing  the  difference  between  the  harmless  Entamccba  coll  of  Losch 
and  the  pathogenic  Entanxeba  histolytica  (1903),  he  showed  that,  in  the  for- 
mer, over  and  above  asexual  multiplication,  the  nuclcuH  sometimes  divides 
into  two  datighter  nuclei,  which  undergo  chromatin  reductions  and  eventually 
fuse  and  fertilize  each  other;  in 
the  latter,  he  thought  that  re- 
production is  accomplished  by 
finrion,  gemmation  or  formation 
of  spores  with  nuclei  derived 
from  the  parental  chromidia, 
but  this  has  recently  been  shown 
to  be  erroneous,  in  that  E.  his- 
tolytica is  now  known  to  repro- 
duce ilself  by  the  formation  of 
cysts  containing  foiu*  daughter 
nuclei.  In  his  work  on  two  new 
Hpccics  of  bacl«ria,  B.  bUtachlii 
and  B.  sporonema,  Schaudinn 
demonstrated  that  there  is  a 
similar  autogamy  of  spores  in 
the  former  and  spore  formation 
in  the  latter,  when  the  possibil- 
ities of  transverse  fission  have 
become  exhausted.  Thus  it  be- 
came clear  that,  even  in  plant 
organisms  hke  the  bacteria,  a 
species  may  wear  itself  out  and 
become  extinct  unless  rejuvena- 
ted and  reinvigoral«d  by  sexual 
conjugation,  a  view  which  has 

Gary  N.  Calkins  (1869-        ), 

who  has  carried  Paramecium  through  several  hundred  generations  by  this 
means  (1902).  In  investigating  the  ^temstlon  of  generations  and  of  hosts  in 
Halteridium  noctute  and  Trypanosoma  noctuse,  two  paranites  in  owls,  Schau- 
dinn showed  that  the  former,  which  is  parasitic  in  the  red  blood-corpuscles,  and 
the  latter,  a  parasite  of  the  plasma,  are  really  phases  of  a  single  life-cycle,  the 
sexual  period  of  which  occurs  in  the  mosquito.  This  has  Jed  many  observers 
to  believe  that  the  HKmosporidia  and  the  Trypanoeomata  are  members  of  a 
single  order  of  flagellates.  In  addition  to  his  work  on  amebic  dysentery,  which 
he  carried  out  experimentally  upon  animals,  Schaudinn  confirmed  the  work  of 
Roes  and  Grassi  upon  the  malarial  parasite,  identifying  Plasmodium  vivax 
(Grassi  and  Feletti)  eis  the  cause  of  t«rtian  fever  (1902)  and  also  confirmed 
Looea's  demonstration  of  hook-worm  infection  through  the  skin  (1904). 

Id   May,    1905,   working   with   Erich   HofFmaon,   Schaudinn 
crowned  lus  life-work  by  the  discovery  of  the  Spirochata  pal- 
lida of  syphilis,'  and  in  a  valuable  paper  of  his  own  (October, 
>  Arb.  a.  d.  k.  Geaundheitsomte,  Bert.,  1905,  xxii,  527-534. 
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1905'),  he  described  the  mon^KrioEr  of  the  apiRKlieta,  tial  cf^pt 
ilis  justif>-ing  the  e^tablifhment  of  a  new  senus.  SfKrancma  «c  'tk^ 
ponema.  Schaudinn's  discovtry  of  this  abnosi  mviafale  pHMbe 
was  due  to  his  incomparable  sldll  in  tecfanir  and  aatmne  medni 
and  the  causal  relation  was  raimfly  estabKAcd  hy  thonaa^  d 
confirmator>'  obHervations  made  bj'  entfainaair  maaoKoptt 
all  over  the  world.  Schaudina  wa^  Privatdocent  at  BoiiB  (USI| 
and  director  of  protoax)los>-  in  ihe  KaixHidtet  GegMmAab^ 
(IWi)  and  the  Irulitid  fur  Schifft-  und  TropttnAggiat  at  Hmi- 
burg  a906>.  In  1903  he  founded  the  Ardtir  fir  PnluinkwA, 
the  literao'  organ  of  protozoology',  which  he  had  fooDd  in  thedr- 
ficriptive  etafe  and  left  an  a- 
^^^^-       _^y  —  -  -^    peri  mental  science. 

^Hr*       ^^^j^^  The  fit^  stefK  in  the  coD- 

^^m     ^^Bf^^\  quest  of  syphilid  had  that  beo 

^^f    ^^^F^         ^  made    by    professooal  wok- 

gists,  Meichnikoff  and  Scfau- 
dinn.  The  next  adraiKovm 
made  by  an  inTestiptflr  wbo. 
althoufdi  educated  as  a  plnn- 
ician.  has  iwaeticaDy  vtsbd 
out  hb  results  as  a  cfaenist  ind 
pharmacologist. 

Paul  Qulich  (18»1-19I5\ 
of  Strehlea,  Sileaa,  was  a  din- 
ical  assistant  of  Frerichs  (1878 
-851  and  Gerhardt  (1885-89). 
Privat-docent  0889)  and  pw- 
fesmr  (1890)  at  Berlin,  when 
he  liecame  an  assistant  in 
Koch's  Institute.  In  1896  he 
Paul  Ehrlirh  (lR.M-l9l.-i).  ^.^  entrusted  with  the  direc- 

torship of  the  newly  founded 
Innfitut  fur  Serumfomchung  at  Steftlitz,  which  was  transfened, 
under  his  direction,  to  the  Instilut  fur  experimetUeUe  Therapie  *t 
Frankfort  on  the  Main  (1899). 


At  Bre»tUu,  Ehrlich  wan  but  an  indifferent  student,  occupying  his  tinir 
lintv  nith  experimpntx  on  dycMituffH  and  linsue  staininfc,  but  the  reeulti  d 
n  ai>prarcd  in  hbi  improved  method?  of  drying  and  fixing  b 


Bmeam  by  heat,  nix  triacid  ntoin,  hiB  diticovpry  of  the  maat  cells  and  his  detec- 
tion ol  thpir  fp-anulationH  by  baMC  aniline  etaininfc  (1877),  his  divisioo  of  Ibe 
whit(!  blood-corjiuBclcM  into  neutrophilic,  basophilic  and  oxyphilic,  his  fueban 
stain  for  tubercle  bacith.  baxcd  upon  the  diBcovery  that  tn^  aifi  ftcid-ftfl 
(1882),  hJH  diazo-reaction  of  the  urine,  used  in  the  diagnosis  of  ty^dioid  fe*er 

■  Deutsche  med.  Wocheoschr.,  Leip£.  k  Berl.,  1905,  xxxi,  1665-1667. 
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(1882'),  his  8ulpho-diazo-ben»>l  test  for  bilirubin  (ISSS*).  hia  method  of 
intravital  staining  (1886'),  in  all  of  which  he  has  been  a  great  pioneer  in 
merging  descriptiTC  cellular  pathology  into  experimental  intraceUular  ehenuB- 
■  try.  He  was  the  pioneer  of  Farbenawdyse  or  the  microchemical  relation  of 
the  tissues  to  dye-stuffB.  Thia  is  particularly  the  case  in  his  study  <rf  the 
oxygen  requirements  of  the  organism  (1885),  in  which  he  apphes  the  idea  of  a 
selective  affinity  between  chemical  substances  and  body  tissues  to  proto- 
plasmic chemistry  and  first  outlines  his  "side-chain  theory."  This  theory  was 
suggested  by  August  KekulS's  hypothesis  ot  the  closed  benzene  ring  (1865), 
in  which  the  six  carbon  atoms  ot  this  compound  (C«Hi)  are  assumed  to  form  a 
stable  hexagonal  nucleus  among  themselves,  while  their  fourth  afiimtiee  are 
linked  with  unstable  "side-ch^is"  of  easily  replaceable  hydrogen.  Hoppe- 
Seyler  had  assumed  that  the  emission  and  absorption  ot  light  in  chlorophyll 
are  accomplished  not  by  the  entire  molecule  itself  but  by  certain  specialized 
groups  of  peripheral  atoms.  In  like  manner,  EhrUch  assumed  that  the  livine 
pwDtoplasmic  molecule  consists  of  a  stable  nucleus  and  unstable  peripheral 
side-chain«  or  cbemo-receptors,  which  enable  it  to  combine  chemically  with 
food  Bubatances  and  neutralize  tojdna  or  other  poisons  by  throwing  out  de- 
tached side-chains  into  the  blood.  In  miite  of  the  enormous  amount  of  criti- 
cism which  has  been  heaped  upon  this  theory  and  its  author,  it  may  safdy  be 
affirmed  that,  as  based  upon  a  fundamentiu  jKwtuIat*  in  organic  chemistry, 
it  has  proved  to  be  a  valuable  "heuristic  principle"  in  developing  the  science 
of  immunity  and  serum  reactions.  Thus,  August  von  WaBsermann  (1866- 
)  did  not  hesitate  to  affirm  that  without  it  he  could  never  have  bit  upon 
the  special  and  extremely  reliable  hemolytic  diagnosis  ot  syphilis  with  which 
his  name  is  associated  and  which  was  oiscovered  one  year  att«r  Schaudinn 
bad  found  the  parasite  of  the  disease  (1906').  Although  the  orWnal  Waaser- 
mann  reaction  has  been  much  simplified  by  such  ingenious  moaificationB  as 
thoae  of  Hideyo  Noguchi  (lOOB"),  particularly  hia  'luetin"  reaction,  based 
upon  pure  cultures  of  the  Treponema  (1911*),  yet  it  is  plain  that  no  such 
advances  could  have  been  made  upon  a  purely  physical  or  mechanical  by- 
potheeiB.  From  the  discoveries  of  Schaudinn  and  Waasermann,  it  became 
known  that  such  immunes  as  come  under  CoUes'  and  Profeta'a  law  have  the 
syphilitic  spirochetes  in  their  blood,  whence  EhrUch  reasoned  that  protozoan 
<usease8  cannot  be  treated  by  special  antitoxins,  but  must  be  bandied  by  drugs 
which  can  at  once  sterilize  the  patient's  body  of  the  parasites  without  injuring 
the  body  tissues.  In  att«mptinK  to  treat  trypanosomiasis  in  mice  with  certiun 
specific  dyes,  he  found  that  if  the  doses  were  too  small  to  completely  sterihie 
the  tmimtl  <h  the  parasite,  a  race  of  trypanosomes  could  be  bred  which  proved 
permanently  "fast"  or  resistant  to  the  effects  of  the  drug.  This  power  of 
parasites  to  immunize  themselves  and  their  descendants  against  the  action 
of  drup  was  the  LeUmolif  of  the  long  series  of  "trial  and  error"  experiments  to 
find  a  therapia  sleriUgang  against  syphihs,  and  it  proved  to  be  the  weak  point 
in  their  final  result,  "606,"  or  salvarsan.  Salvarsan,  which  was  first  tried  out 
by  EhrUch's  Japanese  aaaiBtant,  S.  Hata  (1910),  and  has  aince  been  tested  in 
thousands  of  cases,  is,  in  itself,  as  reUable  a  specific  as  quinine  in  malarial 
infecticMi,  and  is,  moreover,  a  valuable  prophylactic,  in  that  it  rapidly  cleans 
up  the  ugly  luetic  sores  and  eruptions  and  sterilizes  the  blood,  thus  minimizing 
the  pOBobility  of  infecting  others.  But  the  fact  that  it  does  not  appear  to 
react!  some  of  the  roirochetee,  which,  like  the  gonococcus,  hide  in  other  tissues, 
is  responsible  tiff  oisooncerting  relapses,  while  "606"  itself  sometimes  causes 
severe  oollateral  effects  upon  the  eye  or  the  nervous  system.    The  merits  of 

■Ehrhch:   Ztschr.  f.  klin.  Med.,  Berl.,  1822,  v,  285-288.    Charity  Ann., 
1881,  Berl.,  1883,  viii,  140-166. 

»Centnilbl.  f.  d.  med.  Wissensch,,  Berl.,  1883,  iv,  721. 

•  Deutsche  med.  Wchnschr.,  Leipz.  u,  Berl.,  1886,  xii,  49-52. 
'  Deutsche  med.  Wchnschr.,  Leipz.  u.  Bert.,  1906,  xxxii,  745. 
'  Noguchi:  Jour.  Exper.  Med.,  N.  Y.,  1909,  xi,  392^01. 

*  Jour.  Exper.  Med.,  N.  Y.,  1911,  xiv,  657-568,  3  pi. 
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"iie»«alyarHan"  ("914"  in  Ehrlich's  pxp^rimental  oeriM)  ue  iumv  on  bid, 
but  it  is  hardly  likely  that  an^  drug  will  prove  a  complete  sterilizer  imdtt  Ik 
above  conditions.  Salvarean  ih  said,  however,  to  be  an  ideal  Iherapia  tienkmu 
in  the  case  of  Treponema  pertenuc,  the  parasite  of  yawe.  EhHich  «w  tfae 
founder  of  hematolt^.  He  clasaified  the  leucocytes  according  to  the  ptocMc 
or  Absence  of  granules,  differentiated  the  leukemias,  describcNl  pcrfychmn^ 
tophilia,  diHtinKuiHhed  between  normoblasts  and  megaloblaeta,  lyni[Mioid  ud 
myeloid  tisHUPH,  showed  that  leucocyloeis  is  a  function  of  bone-marrow,  stiidiad 
aplastic  anemia  and  laid  the  foundation  for  the  study  of  the  specific  reaetkn 
of  cells  to  various  infections  and  stimuli.     Of  the  other  features  of  EhrikVi 


Hcientific  work,  his  introduction  of  such  remedies  as  methylene-bluc  for  ouutaa 
fever,  trypan  red  for  bovine  fjiroplasmosis,  arBenophenylglycin  for  tte  tiy- 
panosomiases;  his  proof  that  animals  can  be  ({uantitativefy  immunize  >sun>t 
vegetable  poisons  like  abrin  and  ricin;  his  improvement  of  Bchrinfc's  di^ 
theria  antitoxin  and  his  establishment  of  an  international  standard  of  puntf 
for  the  name;  hiH  demonstration  that  cancer  can  be  changed  into  sarcooia  ii 
animals  by  successive  inoculations,  and  that  the  growth  of  cancer  dependi 
upon  the  presence  of  certain  food  substances  in  the  body  and  that  immunitT 
from  cancer  depends  upon  their  absence  (atrepsy) ;  his  vast  r^Ksrchee  in  tw 
whole  field  of  serology  and  inununily  can  only  be  mentioned. 

In  his  skill  in  improvisinft  hypotheses  to  meet  the  opponents 
of  his  theories,  Ehrlich  resembled  Galen.  In  his  predilection  for 
quaint  and  archaic  Latin  phrases,  he  was  like  Paracelsus.  But  he 
has  done  the  most  effective  work  since  Pasteur  and  Koch  in  the 
science  of  infectious  diseases,  and  he  has  added  new  territoni-  to 
(he  domain  of  experimental  pharmacolt^'  and  therapeutics  by 
his  genins  for  research  and  his  wonderful  industry. 

The  trend  of  recent  medicine  from  the  bact<'rial  thcori'  of 
disciisc  toward  the  biochemical  is  strongly  marked  in  Ehrlich's 
work.  The  fallibility  of  the  many  tests  for  different  iatinfE  the 
pseudo-typhoid,  pseudo-tulierele,  and  pseudo-diphtheritic  bacilli, 
the  fact  that  only  a  fixed  laboratory  strain  of  a  (riven  bacilliui  ia 
definitely  imtht^enic,  the  uncertainty  of  the  Ijehavior  of  many 
bacilli  in  fermenting  sugar-media,  the  puzzling  mutations  and 
polymorphisms,  such  as  Penfold's  BaciUus  coli  mutabile,  which 
generateB  incontinently  typhoid  or  coli  germs,  the  apparent  changes 
of  one  bacillus  into  another,  the  effect  of  meteorological  conditioa* 
on  iniilin  fermentation,  the  strange  vagaries  of  agglutination  and 
of  Was.sermann  testa,  all  show  the  inadecjuacy  of  our  present 
knowledge,  and  how  little  we  really  know  of  intracellular  chemistn,'. 
As  in  applied  sanitary-  science,  opinion  is  divided  l>etween  those 
who  maintain  that  the  prevention  of  disease  and  mortality  rests 
mainly  with  the  individual,  and  thost^  who  believe  that  causation 
and  prevention  are  nniltiplex  and  largely  external  to  the  in- 
dividual; so,  in  the  infantile  science  of  epidemiology,  just  emerinng 
from  the  descriptive  stage,  there  are  already  two  schools,  one 
relying  upon  the  I>acterial  theor>'  of  infection  for  Us  data,  and  one. 
headed  by  Crookshank,  harking  back  to  the  Sydenham  doctrine  of 
epidemic  constitutions,  family  relationships  between  diseases  and 
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external  (cosmic  and  telluric)  phenomena  as  contributory  causes  of 
epidemics.' 

In  Crookshank's  view,'  the  bad  practice,  introduced  by 
Sydenham,  of  ranging  diseases  in  species,  like  plants,  is  illogical, 
since  a  true  disease  can  be  only  differentiated  from  a  symptom- 
group  when  the  intra-corporeal  cause  is  ascertained;  but  he 
rightly  upholds  Sydenham's  view  of  epidemic  constitutions  as 
sound,  since  an  epidemic,  while  intra-communal,  is  protean  in 
symptomatology  and  of  remote  external  causation,  as  borne  out 
by  Pasteur's  doctrine  of 
the  effect  of  environment 
on  the  relative  vinilence  of 
m  icroorganisms . 

Jules  Bordet,  Director 
of  the  Inatitut  Pasteur  de 
Brabant  (Bruaseb),  who 
won  the  Nobel  prize  for 
1919,  has  been  a  great  pio- 
neer in  the  theory  of  serol- 
ogy and  immunity  reac- 
tions, for  the  phenomena 
of  which  he  gives  a  simple 
and  purely  physical  ex- 
planation. He  discovered 
bacterial  hemolysis  (1898*) , 
and,  with  Octave  Gengou, 
fixation  of  the  complement 
(1900-01*),  and,  with  the 
latter,  he  also  discovered 
the  specific  bacillus  of 
whooping-cough  (1906'), 
the  causal  relation  of 
which  has  recently  been 
demonstrated,  according  to  Koch's  postulates,  by  F.  B.  Mallory 
and  others  (1913*).  As  compared  with  Ehrlich's  complex  ter- 
minology, Bordet's  theory  of  serum  reactions  is  simpUcity  itself. 

>  See  Hosack:  Indiut  Med.  Gaz.,  Calcutta,  1916,  li,  161-165. 
•F.  G.  Crookshank:  Proc.  Roy.  Soc.  Med.,  Lond.,  1920,  riii,  Sect.  Epi- 
demiol.. 159-184. 

•  Ann.  de  I'lnet.  Pasteur,  Paris,  1S98.  xii,  688:  1899,  nii,  273. 

*  Ibid.,  1900,  Jdv,  257:  1901,  xv,  289:  1902,  xvi,  734.  Deviation  of  the 
oomplement  was  discovered  by  A.  Neisser  and  F.  WecheberR  (Mtlnchen.  med. 
WoclK^hr.,  1901,  xlviii,  697-700). 

•  Ann.  de  t'lnst.  Pasteur.  Purie,  1906,  xx,  731,  1  pi.:  1907,  xxi,  720. 

*  Mallory,  Homer  and  Henderson:  Jour.  Med.  Reeeaieh,  Boet.,  1913, 
xxrii,  301-397,  2  pi. 
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He  assumes  that  the  toxin  is  neutralized  by  an  antitoxiii  throu^ 
absorptioD,  comparable  with  that  shown  by  a  fabric  in  taking  up 
dyes.  Complete  neutralization  would  be  like  complete  saturation 
of  the  fabric  mth  the  dye-stuff,  but  if  the  toxin  be  added  in  divided 
doses,  the  last  portion  of  the  toxin  could  not  be  absorbed,  because 
its  first  portions  have  become  supersaturated  with  antitoxins  and 
can  take  up  no  more  of  them.  Similarly,  he  assumes  a  substawx 
sensibiliaatrice  in  antitoxic  sera  which  sensitizes  the  red  blood-cor- 
puscles or  bacteria  to  the  action  of  the  alexins,  as  a  mordant  does 
for  a  dye-stuff.  The  disputes  between  Bordet  and  Ebrlich  turn 
upon  the  simple  fact  that  the  former  explains  what  he  has  seen  in 
terms  of  physics,  the  latter  in  terms  of  structural  chemistry. 

Apart  from  the  work  of  Metchnikofi,  Bordet  aod  Bhrlich,  there  h&ve  bwn 
many  advances  in  seroIoEr  of  great  practical  Wue,  notably  the  applications  of 
Quincke's  lumbar  puncture  (1909)  in  cytadiagnoeia,  the  discovery  of  OKcluti- 
nation  and  its  application  to  the  diaEnoaiB  of  typhoid  fever  (1896)  by  FWdi- 
nand  Widal  (1862-  )  and  A.  Sicard;  the  diagnostic  use  of  tuberculin  by  the 
conjunctival  reactiouB  of  Albert  Cahnette  (1907)  and  Alfred  W(dff-Eistief 
(1907),  and  the  cutaneous  reactions  of  Clemens  von  Pirquet  (1907)  and  EksA 
Mora  (190S):  Sir  Almroth  E.  Wright's  preventive  inoculation  against  typhoid 
fever  by  deaa  cultures  of  the  bacillus,  with  the  opsonic  indes  as  a  Ruide  (1900); 
cobra  venom  reaotion  in  insanity  (Much-HoltEmann,  1909);  the  diaoovenr 
thai  water  can  be  steriUzed  by  ultra-violet  ravs  by  Victor  Henri,  Andrt  Hoj- 
bronner  and  Max  Recklinghausen  (1910) ;  B.  Schick's  reaction  itx  finding  hmr 
much  diphtheria  antitoxin  in  the  blood  will  render  preventive  inoculation  un- 
necessary (1910-11);  E]mil  Abderhalden's  enzyme  reaction  in  the  diagnosis  a( 
pr^nancy  (1912);  and  the  theory  of  filterable  viruses.  Many  new  modeeof 
treatment  with  bacteria  or  bacterial  products  abound,  such  as  Besredks's 
Hensitized  vaccines,  Carl  Spengler's  employment  of  the  bovine  type  of  tuberdr 
bacillus,  and  the  use  of  bacilli  attenuated  in  the  cold-blooded  animala  againA 
tuberculosis  (Kleba,  Friedmann),  all  of  which  have  been  on  trial. 

The  theory  of  filterable  viruses  as  a  cause  of  disesse  was  first  put  upon 
a  definite  basis  throufjh  the  discovery  of  Friedrich  Loffler  and  Paul  FMseh 
that  the  inoculable  virus  from  foot  and  mouth  disease  will  pass  through 
the  finest  filters  (1898).  Shortly  afterward,  Beijerink  discovered  the  same 
phenomenon  in  the  mosaic  disease  of  the  tobacco  plant,  and  down  to  the  pres- 
ent time,  a  large  number  of  filterable  viruses  have  been  found,  notably  in 
the  pleuropneumonia  of  cattle  bv  Edmond  Nocard  (1S99),  in  African  hione 
sickness  (1900)  by  Allen  Macfadyen  (1861-1907),  in  yellow  fever  by  Reed. 
Carroll  and  Agramonte  (1901),  in  cattle  plague  by  Nicolle  and  Adel  Bey 
(1902),  in  fowl  diphtheria  or  epitheUoma  contafiosum  by  Marx  and  Stocker 
(1902),  in  hoe  cholera  by  Dorset.  Bolton  and  McBryde  (1905),  in  moUuscum 
contagiosum  Dy  Julius  Berg  (1905),  in  dengue  by  Ashbum  and  Craig  (1907), 
in  trachoma  by  BertarelU  and  Cecchetto  (1908),  in  three-day  or  Pappataci 
fever  by  Doerr  and  Russ  (1908),  in  typhus  fever  by  Nicolle  (1910),  in  tabar- 
dillo  by  Howard  Taylor  Ricketts  (1911),  in  measles  by  Goldberger  and  Ander- 
son (1911),  and  in  chicken  sarcoma  by  Peyton  Rous  (1911-12').  Someof  tbev 
viruses,  such  as  those  of  rabies,  molluscum  contagiosum,  verruca  vulgaris, 
chicken  sarcoma  and  probably  trachoma,  require  an  abrasion  of  the  surfacf 
for  infection,  others  simply  contact  with  the  mucous  membrane;  and  some, 
such  as  variola,  measles,  scarlatina,  rabies,  trachoma,  etc.,  exhibit  specific 
cell  inclusiona  (Prowazek's  chlamydoioa).  Reports  of  experimental  inocula- 
tion of  measles  has  been  made  by  Anderson  and  Goldberger,  Nicolle,  Sellards. 

'  For  ft  full  a 
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Hektoen  and  othere.  As  in  the  case  of  such  minute  organisms  as  Bmdet's 
whoot>ing-cough  bacillus,  or  the  organism  recently  isolated  by  Flexner  in 
infantile  poliomyelitis,  it  is  probable  that  all  filterable  viruses  will  eventually 
turn  out  to  contain  filtered  microscopic  orgHiusins  not  yet  visible  by  present 
modes  of  investigation. 

Great  practical  advances  in  the  science  of  infectious  diseases 
have  been  made  in  recent  times  through  the  cooperation  of  anny 
surgeons.  The  work  of  Alphonse  Laveran  on  malarial  fever,  of 
Ferdinand  Widal  on  typhoid  fever,  of  Friedrich  LofBer  and  Emil 
Behring  on  diphtheria,  of  Colonel  Sir  Ronald  Ross  on  mftlftrial 
fever,  of  Surgeon-General  Sir  David  Bruce  on  Malta  fever  and 
sleeping  sickness,  of  Colonel  Sir  William  B.  Leishman,  Major 
Donovan  and  Colonel  Sir  Leonard  Rogers  on  kala-azar,  will  com- 
pare favorably  with  what  John  Hunter  or  Helmboltz  accomplished 
during  their  period  of  miUtary  service.  In  the  Unit«d  States 
Army  the  labors  of  such  men  as  William  Beaumont,  Jonathan 
Lettennan  (1824-72),  who  revived  Larrey's  methods  of  rapid 
evacuation  of  the  wounded  and  reorganized  the  whole  administra- 
tion of  medical  service  in  the  field,  William  A.  Hammond,  creator 
of  the  Army  Medical  Museum,  Joseph  Janvier  Woodward  (1833- 
84),  pioneer  in  photo-micrography,  Alfred  A.  Woodhull  (1837-  ), 
who  introduced  the  Indian  method  of  giving  massive  doses  of 
ipecac  in  dysentery,'  BiUings,  Otis,  Smart  and  Huntington  have 
set  an  example  which  has  been  followed  by  a  number  of  able 
workers  in  recent  times.  The  first  American  army  surgeon  to 
take  up  the  study  of  bacterioli^y  was  Surgeon-General  George  M. 
Stembei^  (1838-1915),  who  isolated  the  diplococcus  of  pneumonia 
simultaneously  with  Pasteur  (1880^),  and  published  valuable 
treatises  on  bacteriology  (1896)  and  disinfection  (1900),  and 
through  the  localization  of  "Bacillus  X"  in  yellow  fever  as  a 
negative  find,  cleared  the  ground  for  later  investigators.  During 
his  administration.  Major  Walter  Reed  (1851-1902),  of  Vii^nia, 
who  had  studied  under  Welch  at  Johns  Hopkins  and  had  done 
good  work  on  the  patholt^y  of  typhoid  fever  in  his  laboratory 
(1895),  was  detailed  as  the  head  of  a  Board  consisting  of  James 
Carroll,  Aristide  Agramonte  and  Jesse  W.  Lazear,  to  study  yellow 
fever  in  Cuba,  then  occupied  by  the  American  Army  (1900).  Carlos 
Finlay  (1833-1915)  had  already  advanced  the  theory  that  the  dis- 
ease is  transmitted  by  the  mosquito  (1881),  but  when  the  Army 
Board  went  to  Cuba,  the  Bacillus  ict«roTdes  of  RanareUi  held  the 
field.  In  1900,  Henry  R.  Carter  (U.  S.  Public  Health  Service)  had 
shown  that  a  lapse  of  twelve  to  fifteen  days  is  necessary  before 

'  Woodbull:  Studies,  chiefly  clinical,  in  the  non-emetic  use  of  ipecacuanha, 
Philadelphia,  1876. 

>  Sternberg:  Rep.  Nat.  Bd.  Health,  1881,  Washington,  1882,  iii,  87-92. 
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M  tamt^  of  y^lMr  fifviv  bwnm^  ^u^swb  g»  qcfeo^  Recti  and  iw 
aMVjnkbw  mab  •■fi^MMfi  id  i^aottRCT*  bacAv  itientiral  vkk  the 
HviDnn  X  of  5Hi>ni£««iE.  aaui  ^gl>.«^^^i  is  aan-  to  icock  ib^  [mb- 
b>Tn  of  tnxtmmaaa  \/v  mtmfoum.  T>inaf  tht  eoars^  of  tkcr 
«X[»rinynitJi.'  t«entT-<wo  eaea  itf  vcSmr  fino-  wov  fvodand 
«xp^nvtitaIlT,  foortectt  br  iofeCTed  WMnaito-bnea..  sx  br  the 
tny-ninn  fif  l^ikod.  and  ivo  br  tfac  mjeEOn  cf  Ehscd  blood  <.nwi. 
thiw  [Xvn-iDt;  tbe  eostentt  of  a  Blwhfc  raos  <  I90I-L  mnfinnH 
b>-  lUjMroaa  it  Voa  Cnu.  in  19)3.  wUt  anni  cafrced  mm  tfis- 
firovfd  the  fomhex  tbeorv  of  giiwiiMwiinw  bv  ^wpin^  in  infcvtcd 
li«<Minff.  CantiD  ne  the  first  to  sAnrnt  to  moec^aho  inorakdoa 
and  ramc  thmu^  aa  attui 
of  jvlb^  fnw  ^atrea^DllT. 
J  Laacar  (fifd  &t)m  tbr  tf  nt« 

of  an  accidental  moeqnho 
biir.  TbiE  n  was  ptOTm. 
anw(dnif[  to  tbe  nioet  rigor- 
(MM  roiiviention:;  of  formal 
k)^.  that  the  cause  of  ra- 
low  fevier  is  either  an  tUtia- 
nucTUKvtqxc  or^uiism  or  a 
fiherablc  virus  which  U 
transmiitrd  to  mao  hv  a 
particular  species  of  dkh^ 
quito.  tbe  SUgomyia  fwvi- 
ata  or  calopus.  With  refer- 
ence to  the  conditions  undef 
which  the  experiment  was 
performed,  particularly  the 
period  of  development  in 
the  body  of  the  mosquito. 
Walt^RmJ  (1851-1902).  the    demonstration    of  thp 

Army  Board  is  one  of  the 
irioHt  brilliant  and  concliwive  in  the  hwtorj'  of  science.  Its  economic 
importHn<:e  in  indicated  by  the  immense  saving  of  life  and  money 
throuRh  th(!  eradication  of  yellow  fever  in  the  United  States  and 
the  W^ft  Indies,  if  not  throughout  the  entire  world.  In  Febnian-, 
HK)1,  shortly  after  Ilecd  had  proved  his  case.  Major  William  C. 
Gorgas  (1S54-1020),  of  Mobile,  Alabama,  as  chief  sanitary  officer 
of  Havana,  Cuba,  Ixtgan  to  acreen  yellow  fever  patients  and  destroy 
iiioH<|uitos,  and,  in  three  months,  Havana  was  freed  from  the 
disease  tor  the  first  time  in  150  years.     In  connection  with  the 

'  Rml  (cl  ai),  Philadelphia  Med.  Jour.,  1900,  vi,  790-79fi. 
•  Tr.  Ana.  Am.  Phy».,  Phila.,  1901,  Jtvi,  45-72. 
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work  on  the  Panama  Canal,  Colonel  Goi^aa  has  freed  that  part 
of  the  Isthmus  not  only  from  yellow  fever,  but  from  all  dangerous 
infections,  and  through  this  great  triumph  in  sanitation,  Panama, 
formerly  a  notorious  plague  spot  of  disease,  the  "White  Man's 
Grave,"  as  it  was  called,  is  now  one  of  the  healthiest  communities 
in  existence.  In  1913-14,  General  Gorgas,  at  the  invitation  of  the 
Chamber  of  Mines  of  Johannesburg,  South  Africa,  investigated 
the  causes  of  the  high  death-rate  from  pneumonia  amoi^  the 
native  miners  of  the  Rand,  devoted  the  summer  and  autumn  of 
1916  to  a  survey  of  the  endemic  foci  of  yellow  fever  in  South 
America  for  the  Rockefeller  Foundation,  upon  which  work  he  was 
engaged  at  the  time  of  his  death.  The  investigations  of  typhoid 
fever  incidence  in  camp  during  the  Spanish-American  War  (1898), 
by  Major  Walter  Reed,  Victor  C.  Vaughan  and  EMward  0. 
Shakespeare  demonstrated  the  transmission  of  the  disease  by 
flies.  During  the  American  occupation  of  Porto  Rico,  the  island 
population  was  vaccinated  and  freed  from  small-pox  under  Colonel 
John  Van  R.  Hoff,  and  shortly  afterward  Captain  Bailey  K.  Ash- 
ford  discovered  the  presence  of  hook-worm  infection  in  the  Island 
(1900')  and  has  since  devoted  himself  to  the  task  of  stamping  it  out. 
In  1915  he  began  the  study  of  sprue  as  a  moniliasis.  Captain 
Charles  F.  Craig  (1872-  )  demonstrated  that  intracorpuscidar 
conjugation  in  the  malarial  plasmodia  is  the  cause  of  latency  and 
relapse,  and  that  there  are  malaria  carriers  (1902-05');  showed 
that  the  so-called  Piroplasma  hominis  of  Rocky  Mountain  spotted 
fever  is  really  an  artefact  in  the  erythrocytes  (1904) ;  and,  in  the 
Philippines,  showed  with  Major  Percy  M.  Ashbum  that  the  cause 
of  dengue  is  a  filterable  virus  transmitted  by  the  mosquito  Culex 
fatigans  (1907').  Craig  also  discovered  two  new  parasites, 
Paramceba  hominis  (1906*)  and  (with  Ashbum)  Microfilaria 
phihppinensis  (1906'),  and  is  the  author  of  extensive  moni^raphs 
on  the  malarial  fevers  (1901,  1909)  and  the  parasitic  amebce  in 
man  (1911).  Captain  Henry  J.  Nichols  collaborated  with  Ehrlich 
in  his  initial  work  on  salvarsan  (1910)  and  has  since  investigated 
the  experimental  production  of  yaws  (1910-11).  Under  the  ad- 
ministration of  Surgeon-General  Geoi^^e  H.  Torney,  Major  Fred- 
erick F.  Russell,  in  1909,  began  the  huge  experiment  of  vaccinating 
the  United  States  Army  against  t^'phoid  fever,  after  the  methods 
advocated  by  Andr^  Chantemesse  (1851-1919)  and  F.  Widal  in 

» Aahfoid:  New  York  Med.  Jour..  1900,  btxi,  552-556. 

*  Craig:  Ann.  Med.,  Phila.,  1905,  982;  1029. 

*  Craig  and  Ashbura:  Philippine  Jour.  Sc..  Manila,  1907,  B.  ji,  93-146. 
♦Am.  Jour.  Med.  Sc.,  Phila.,  1906,  craxii,  214-220. 

*  Ibid..  435-443. 
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France  (1888),  Pfeffer  and  Kolle  in  Germany  (1896),  and  Wright 
and  Semple  in  England  (1896).  Fram  a  morbidity  of  173  (16fabd) 
cases  of  typhoid  in  1909,  Russell  was  able  to  bring  his  statistiQ 
down  to  9  cases  of  the  disease  with  one  fatality  in  1912,  whik  it 
present  the  army  is  absolutely  free  from  typhoid.  The  mobilin- 
tion  of  United  States  troops  on  the  Mexican  border  in  1912*  gave 
Major  Russell  an  opportunity  such  as  never  came  even  to  Jemxr 
or  Pasteur,  viz.,  that  of  testing  his  vaccine  at  a  huge  outdoor  dinie 
consisting  of  some  20,000  men.  The  absolute  success  of  his  a- 
periment  is  now  a  matter  of  history.  Captain  Edward  B.  Vedda 
(1878-  ),  of  New  York  City,  has  made  important  studies  io 
beri-beri  as  a  "deficiency  disease,"  summed  up  in  his  treatise  d 
1913,  and  was  the  first  to  determine  the  specific  amebicidal  action 
of  emetine  in  the  treatment  of  amebic  dysentery  (1910-11*).  In 
1911,  Captains  Ernest  R.  Gentry  and  Thomas  L.  Ferenbau^  dis- 
covered that  Malta  fever  is  endemic  in  Southwestern  Texas,  and 
transmitted  by  the  goats  of  the  goat-ranches.  In  1916,  Major 
George  B.  Foster  made  an  important  investigation  of  the  causation 
of  common  colds  by  a  filterable  virus.  Lieut. -Col.  Charles  E. 
Woodruff  (1860-1915)  investigated  the  deleterious  effects  erf 
tropical  Ught  upon  the  blonde  Northern  races  (1905)  and  wrote 
interestingvolumeson£^:cp£trksiono/ifaces(1909)  and  Medical  EOt- 
nology  (1915).  In  his  Mutter  lecture  (1902)  Colonel  Louis  A.  U 
Garde  (1849-1920)  demonstrated  that  sterile  gunshot  wounds  are 
non-existent,  because  the  raicroSi^anisms  in  powder  or  projectiles 
are  not  destroyed  by  the  heat  of  firing,  but  conveyed  directly 
into  the  wound.  He  wrote  a  standard  treatise  on  gunshot  injuries 
(1914).  The  manuals  of  military  hygiene  by  Colonel  Valery  Havard 
(1909)  and  x-ray  technic  by  Captain  Arthur  C.  Christie  (1913)  are 
in  the  same  class.  Col,  Edward  L.  Munson,  editor  of  the  MHiian 
Surgeon,  is  the  author  of  important  works  on  military  hygiene 
(1901),  sanitary  tactics,  the  militarj'  shoe  (1912)  and  the  Manage- 
ment of  Men  (1921).  All  these  works,  with  the  various  manuals 
of  military  medicine  by  Charles  S.  Tripler  (1858),  Alfred  A. 
WoodhuU  (1898),  Paul  F.  Straub  (1910),  Charles  F.  Mason  (1912), 
and  others,  have  added  much  to  the  lustre  of  the  U.  S.  Anny 
Medical  Corps  at  home  and  abroad. 

Intimately  connected  with  the  history  of  infectious  diseases  is 
the  illustrious  bead-roll  of  its  medical  martyrs.  With  Servetus 
and  Semmelweis,  who  died  for  their  opinions,  should  be  classed 
such  names  as  Daniel  A.  Carrion  (verrugas),  Jesse  W.  Lazear  (j-el- 


'  Russell:  Harvey  Lwtu re,  1913. 
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low  fever),  A.  Yersin  and  Hermann  Franz  Miiller  (bubonic  plague), 
Tito  Carbone  (Malta  fever),  Allen  Macfadyen  (typhoid  and  Malta 
fever),  J.  E>verett  Dutton  (African  relapsing  fever),  Howard  Taylor 
Ricketts  (tabardillo),  and  Thomas  B.  McChntic  (Rocky  Moun- 
tain fever),  all  of  whom  lost  their  lives  in  invest^ting  the  diseases 
with  which  their  names  are  associated. 

The  surgery  of  the  twentieth  century  has  been  devoted  mainly 
to  refinements,  inventions,  and  improvements  in  procedure,  such  as 
the  operations  for  the  excision  of  the  prostate  by  P.  Johnston 
Freyer,  of  the  Indian  Medical  Service  (1901),  and  Hugh  Hampton 
Young  (1903),  of  Baltimore,  the  use  of  bismuth  paste  in  the  treat- 
ment of  chronic  tuberculous  sinuses  and  cavitjes  by  E.  Beck  (1906), 
the  injection  affording  at  the  same  time  a  complete  radiogram  of 
the  ramifications  of  the  cavity;  the  treatment  of  cancer  by  a  bom- 
bardment with  high-frequency  sparks  of  wide  dimensions  (fulgura- 
tion),  introduced  by  de  Keating-Hart  (1910),  the  elastic  pressure- 
forceps,  and  other  instruments  invented  by  Eugene  Doyen,  the 
use  of  the  "Cargile  membrane"  in  preventing  postoperative  in- 
testinal adhesions  (1912),  etc. 

August  Bier  (1861-  ),  von  Bergmann's  successor  at  Berlin 
(1907),  introduced  intraspinal  anesthesia  with  cocaine  (1899),  a 
Dew  method  of  treating  amputation  stumps  (1900),  and  active 
and  passive  hyperemia  as  an  adjuvant  in  surgical  therapy  (1903'), 
in  which  he  was  preceded  by  Hugh  Owen  Thomas  (1876-86), 
In  cocain  anesthesia  by  the  spinal  route.  Bier  was  preceded  by 
James  Leonard  Coming=  (1855-  ),  of  New  York  City,  in  1885, 
and  by  Rudolph  Matas  (1899).  It  has  been  well  said  that  "Cor- 
ning first  blocked  the  spinal  cord,  Cushing  first  blocked  the  larger 
nerve-trunks,  and  Crile  appLed  the  principle  to  the  smaller  and 
more  active  nociceptor  nerves  of  the  skin  and  superficial  tissues." 
Infiltration  anesthesia  was  introduced  by  C.  L.  Schleich  (1894), 

Ernst  Ferdinand  Sauerbruch  (1875-  ),  of  Barmen,  Rhen- 
ish Prussia,  professor  at  Marbui^  (1907),  while  working  in  Miku- 
hcz'a  clinic  at  Breslau,  greatly  advanced  the  possibilities  of  intra- 
thoracic sui^ery  by  his  invention  of  the  pneumatic  chamber  at 
reduced  atmospheric  (negative)  pressure  for  the  prevention  of 
pneumothorax  (1903-04).  The  idea  of  using  differential  pressure 
was  first  conceived  by  QuiJnu  and  Tuffier  in  1896.  Sauerbruch 
also  devised  the  positive  pressure  cabinet  in  which  a  patient 
breathes  compressed  air,  while  the  pleural  cavity  is  opened  at 
ordinary  atmospheric  pressure.  The  earlier  cabinets  were  clumsy 
and  had   many  inconveniences,  but,  with  the  modem  improve- 

■  Bier:  Hyperftmie  als  Heilmittel,  Leipzig,  1903. 

*  earning:  New  Yoric  Med.  Jour.,  1S85,  xlii,  317-319. 
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ments  of  Sauerbruch  and  Willy  Meyer  (cabinet  for  diSavn^ 
positive  and  negative  pressure),  great  advances  in  the  suijkj-  fi 
the  GtmphaguB  and  the  chest  have  been  made.  Forced  respin- 
tion  in  poisoning  was  first  used  by  Geo^se  Edward  Fell,  of  Bufblo. 
X.  Y.,  on  July  23,  1887,'  and  this  led  to  positive  pressure  bj-  mess 
of  intubation  the  (Fell-O'Dywer  method),  which  was  also  refom- 
mcndod  by  Rudolph  Matas  in  1899.  In  1909,*  Samuel  Jamec 
Meltzer  and  John  Auer,  of  the  Rockefeller  Institute,  greath 
simplified  mutters  by  the  method  of  intratracheal  iosufflatioi  of 
air  through  a  tul)c  passed  into  the  trachea,  producing  "continuooi 
rcHfiiration  without  respiratory  movements."  Maintenance  d 
rcHpiration  in  a  strapped  animal  by  means  of  a  bellows  had  beoi 
demonstrated  by  N'caalius  and  Robert  Hooke,  but  the  ingenime 
Meltzer-Aiicr  experiment  made  the  procedure  viable  and  was  i 
true  advance  in  physiological  surgery, 

Miii'li  cffoctivc  work  io  visceraJ  surjtery  has  been  done  by  Eugene  Dmtii 
(I'liris),  C6wr  Hoax  (Luusaime),  Eniil  Werner  Korte  (Berlin).  A.  0"-  .Mij" 
llobHoii  ILondim),  Sir  B(M-kcley  Moynihan  (Lt*dH),  John  B.  Murphj-  (Chirapu, 
Churli-s  H.  Miiji)  and  William  J.  Mayo  (Rochester,  Minnesota),  and  Jotn 
M.  T.  Finney  (Baltimore);  in  the  surgery  of  the  beaA  by  von  BerpminiL 
MttcKwi'n,  W.  W.  Koen,  H.  Schloffer.  Harvey  CushinR;  in  the  sur^eri- <rf  ibr 
vaiinilur  Kyst^'m  by  Erwin  Payr  (Lcipzifci,  W.  T.  HaLstpd,  J.  B.  Muipbv. 
Alexiri  Cjirrel;  in  osleopljiatic  and  orthopedic  Hurgery  by  .-Mbert  Hofla.  Erirti 
Ijexer,  K.  I/irenz,  J,  B,  Murphy,  John  B.  Roberts,  and  the  remarkable  prwp 
(if  New  KiiRliinil  <>rlhiii>cdist«,  viz.,  &lwur(l  H.  Bradford.  Robert  W.  LovFt<- 
iinil  ,):L]n<'!<  W.  Sev<'r,  who  introduced  the  treatment  of  sooiiosis  by  fjaftrr 
jiirkc'ls  upplifsl  in  siLfpensian.  Edvillp  G.  Abbott  (Portland,  Maine;.  r\K< 
mlriHliiiiil  Ihe  treiilmeiit  of  lateral  eurvature  by  ap|)liralion  of  jacket,-  la 
ll('\ii>ii  il'-Hl).  IliHvard  OmuihmI.  who,  simultaneou:<lv  with  C.  SchbtiiT. 
(iiscTilw-.!  iL.lclisci'iit  aiKiphysiti,-  cif  the  tibia  (1903)  and  siudif^  pohomvi^iti- 
larriifs  (lili:i),  ("harli-s  F.  Painler,  who  excised  the  innominate  bone  119"^. 
JcH'l  KriK'^I  (ii  lid  111  wait,  of  Mnrbl<>head,  MaKsaehusetts,  who  ha?  done  inurh 
III  simplify  the  comiiliciilnl  subieet  of  "rheunwtie  diwoniers"  bv  hi*  fli«- 
lii-iition  111  artlirllis  Into  the  villous,  infectious.  atTnjthie  and  h\-pertn>phJi' 
varieties  |I1MH>.  miil  ErncMt  A.  Codmaii.  who  deseriboil  subaen>nual  hursi'i- 
as  a  nmiiiHiTi  cause  of  shoulder  dissibililv  (190ft-in.  tlu>  path<>loK\-  and  trea'- 
ment  ■>(  which  were  further  elucidated  by  Walter  M.  Briekner.  of  New  Y.irk 
ill>l-"'l.  Ill  the  (reiitment  of  Pott's  diseaii,  tract ure«  anil  ileformitii**  bv  buO"- 
ttrafis.  Frill  II,  AIUhmISTiI-  1,  of  New  Vcirk.  has  achieved  a  well-il-^m-f-l 
ri'piiliiliiin  illtl.'i".  Tlir  Italian  method  of  clneplastie  treatment  «f  ampuia- 
(iiiii  >[uiii|i'i  was  intro.liici'il  by  G.  Vanehrttj  (19i)6^. 

0{  l"ii};li:ih  sunitHiiis  who  have  rendered  di5tinG:ubihed  scn-iof 
duiini;  ihc  KunijH'nn  War.  Sir  Berkeley  Moynihan     IStiV 
;i  ii:itivi>  of  M:di:».  h;u-!  mailo  vahiablc  eon  tri  but  ions  on  retr»[>'ri- 
toiii-:il   lioriiia   ,1S1".*>.   pUI-!!tonfs   mXV41.   aMominal   oivrtiiii-a? 
(!lHi."i.  suniorv  cii  the  spWn  and  ixtm-reiis  ;  HUl:^  .  dut^donal  ukvr 

IM;  Tr  l!i;,n.-il  M.-:  t\.nt  .  Wa.-h  .  I'isT,  i.  ilT  B  if:..;  ■  M->;  * 
Sur^    ,l.v:r  .  WsT   ss.  vvv;;,  H-l  I." 

M.-l!.-.r  A-.-.-i   \::.  r     .l,-.;r   KMo-r    M,-l  .  N   Y..  Iifc>i».  v   f-Ji-'C.-^ 
'  V   H    a;Nv    B.>:-.,-^7s::  S.ldpt\-  I'i.Ll.iielphia.  ISl.-i. 
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(1910)  and  gunshot  wounds  (1917).  He  is  author  of  an  interesting 
volume  of  essays  {Pathology  of  the  Living,  1910),  and  collaborated 
with  A,  W.  M.  Robson  in  his  treatises  on  diseases  of  the  stomach 
(1901)  and  pancreas  (1902),  and  with  Makins,  in  his  book  on  sur- 
gery of  the  stomach  and  intestines  (1912). 

Sir  George  Henry  Makins  (1853-  ),  in  addition  to  the  work 
just  mentioned  is  author  of  Surgical  Experiences  in  South  Africa 
(1901),  being  a  clinical  study  of  the  effects  of  small  calibre  bullets, 
the  Bradshaw  lecture  on  gunshot  wounds  of  arteries  (1914)  and  a 
treatise  on  gunshot  injuries  of  the  blood-vessels  (1919). 

Sir  Anthony  Alfred  Bowlby  (1855-  ),  who  also  served  in 
South  Africa,  is  author  of  treat- 
ises on  Surgical  Pathology  and 
Morbid  Anatomy  (1887)  and 
Injuries  and  Diseases  of  Nerves 
(1889). 

Sir  Robert  Jones  (1855- 
),  of  Rhyl,  Wales,  the 
guiding  spirit  of  the  British 
and  American  orthopedic  ser- 
vices during  the  war,  has  made 
many  individual  contributions 
to  his  subject,  summarized  in 
his  book  on  injuries  of  the  joints 
(1915),  his  Notes  on  Military 
Orthopedic  Surgery  (1917)  and 
a  later  text-book. 

Alfred  Herbert  Tubby  (1862 
—  )  was  consulting  surgeon 
of  the  British  Mediterranean 
Expeditionary  Force  (1915) 
and  of  the  Egyptian  Expedi- 
tioniuy  Force  (1916-19).  He 
has  written  treatises  on  Deformities  (1896),  and  (with  Jones)  on 
the  modem  sui^ery  of  paralyses  (1903). 

Sir  William  Arbuthnot  Lane  (1856-  ),  of  Fort  George, 
Scotland,  noted  for  his  work  on  the  treatment  of  fractures  by  plates 
and  screws  (1892-1905)  and  on  treatment  of  chronic  intestinal 
stasis  (Lane's  kink)  by  short-circuiting  the  intestine,  is  author 
of  a  manual  of  operative  surgery  (1886)  and  played  an  important 
part  in  the  administration  of  surgical  service  during  the  war. 

Hans  Kehr  (1862-1916),  author  of  authoritative  treatises  on 
gall-stone  surgery  (1896-1901);  Werner  K6rte  (1853-  ),  of 
Berlin,  who  has  written  well  on  pancreatic  (1898-1903)  and 
visceral  surgery;  Edwin  Payr  (1871),  of  Innsbruck,  director  of  the 


Sir  Berkeley  Moynihan  (1865- 
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University  Clinic  at  Leipzig,  who  has  worked  in  intestinal  sutur- 
ing and  ^yroid  transplantation  (1906),  and  Erich  Lenr  (1867), 
of  WQrzburg,  professor  and  director  of  the  Surgical  Clinic  at  Jena, 
are  prominent  German  surgeons  of  today.  Lexer  is  the  author 
of  a  surgical  treatise  (1904-05),  investigated  the  microorgaiiiaDiE 
of  acute  osteomyelitis  (1897),  and  has  made  a  great  reputation  in 
the  recent  European  War  by  his  effective  work  on  the  sui^erjr  of 
the  bones  and  joints.' 

As  in  eighteenth  century  Paris,  modem  cities  aboimd  with  able 
operators  whose  innovations  have  been  principally  along  the  linn 
of  technical  pFOcedure. 
This  is  particularly  the 
case  with  the  Farisiain- 
Tuffier,  Terrillon,  Chas- 
saignac,  Faure,  Jaboulsy, 
Hartmann,  Pozsi,  Delbet, 
Qu^nu,  Doyen,  Kinnig- 
son,  Morestin,  Albarran— 
many  of  whom  have  in- 
cluded gynecological  work 
as  part  of  their  specialty. 
During  the  recent  wartbe 
I  attention  of  all  surgeons  in 
the  combatant  countries 
has  been  concentratedupon 
gunshot  wounds  and  thor 
I   sequebe. 

Marin-Th6odore  Tuf- 
fier  (1857-  ),  of  B* 
Ifeme  (Orne),  a  Paris  med- 
ical graduate  of  18S5,  nho 
taught  surgery  at  the  Paris 
Faculty  and  experimental 
surgery  at  the  Sorbonne,  b  the  author  of  experimental  studies  on 
the  surgery  of  the  kidney  (1889),  and  of  monographs  on  the  sur 
gical  treatment  of  phthisis  (1897-1909),  subarachnoid  cocaine 
anesthesia  (1901),  the  semeiology  of  the  blood  in  surgery  (1905), 
and  the  sui^ry  of  the  stomach  (1907).  He  popularized  spinal 
anesthesia  in  France,  and  during  the  war  he  collaborated  with 
Simonin  in  standardizing  wound  treatment  and  other  administra- 
tive phases  of  military  surgery,  and,  although  in  Mufti,  his  status 
was  that  of  a  medical  officer  along  the  whole  French  line. 


Thdoilore  Tiiffier  tl857- 
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Hippolyte  Morestin  (1869-1919),  a  Paris  graduate  of  1894,  was 
a  dexterous  operator  in  ail  branches  of  general  surgery,  particularly 
in  such  difficult  feats  as  his  methods  in  aUding  hernia  (1900), 
spino-facial  anastomosis  (1901),  resection  of  the  wrist  (1902)  and 
the  inter-ilio-abdominal  amputation  (1903).  He  made  many 
contributions  to  anatomy,  wrot«  a  treatise  on  diseases  of  the  joints, 
and,  after  1904,  devoted  himself  almost  exclusively  to  plastic  and 
maxillo-facial  surgery,  of  which  he  was  one  of  the  most  brilliant 
exponents  during  the  war. 

The  last  few  years  are  re- 
markable for  a  revival  of 
Hunterian  or  physiological 
surgery.  Even  as  Marion 
Sims  and  Billroth  in  their  spe- 
cialties greatly  advanced  the 
clinical  pathology  of  diseases 
of  the  abdominal  and  pelvic 
viscera,  so  we  find  Kocher, 
Horsley,  von  Eiselsberg,  Hal- 
sted,  Crile,  Gushing,  Carrel, 
Murphy,  not  only  thinking 
physiologically  in  their  work, 
but  making  many  new  de- 
partures  by  means  of  experi- 
mentation on  animals.  Hun-  «' 
ter,  Merrem  and  Sir  Astley     1 

Cooper  did  this,  as  also  Jame-  I  "  | 

son  and  Gross  in  America,  but  Theodor  Kocher  (1S41-1917):     By 

since  their  day    the  method      CourUey  o(  Profeaaor  Harvey  Gushing, 
had  been  almost  non-existent.      Harvard  University.) 

At  the  head  of  the  surgical 
profession  today  stands  by  common  consent  the  honored  name  of 
Theodor  Kocher  (1841-1917),  of  Bern,  Switzeriand,  who  was  a 
pupil  of  Langenbeck  and  Billroth,  and  held  the  chair  of  surgery  in 
his  native  town  since  1872. 

Kocher  is  known  tor  his  method  of  reducinR  dislocationa  of  the  ahoulder- 
joint  (1870'),  for  his  contributions  on  hernia,  osteomyelitiH,  his  operations  for 
artifici&l  anus,  etc.,  his  hydrodynamic  theory  of  the  effect  of  Kunsbot  wounds, 
and  especially  for  hia  work  on  the  thyroid  gland.  He  was  the  first  to  excise 
the  thyroid  for  goiter  (1878"),  and  he  has  performed  this  difficult  operation 
over  2000  times  with  only  four  and  a  half  per  cent,  mortality.  In  1SS3'  he 
published  hia  description  of  the  "cachexia  strunuprivB,"  which  he  had  found 
as  a  sequel  in  30  out  of  his  first  100  thyroidectomiea,  and  which,  ii 

>  Berl.  klin.  Wochenschr.,  1870,  vii,  101-105. 

» Cor.-Bl.  f.  Schweiz.  Aerzte,  Basel,  1878,  viii,  702-705. 

■  Arch.  f.  klin.  Chir.,  Berl.,  1883,  xxix,  254-337. 
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with  the  pioneer  experimenta  of  Moritx  Schiff  on  do^  (1859)  and  the  mid 
the  ReverdinB  and  Horeley.  inaugurated  the  physiology  and  phystdogiol 
surgery  of  the  ductless  glanda.  Kocher  has  also  applied  experimental  au^ 
to  the  physiology  of  the  brain  and  spinal  cord.  In  1912  he  conceived  the  idn 
of  injecting  Bt«nlized  coagulene  (derived  by  Fonio  from  the  blood-fdatdete) 
to  accelerate  coagulation  in  internal  hemorrhage. 

Kocher  is  described  as  a  slow,  careful,  precise  and  abscdutdv 
skilful  operator,  a  typical  scientific  surgeon,  who  obtains  tbe 
completeet  clinical  history  of  his  patients  before  beginning,  and 
with  whom  success  is  an  almost  foregone  conclusion.  He  main- 
tains an  absolutely  aseptic  Seld  of  operation  and  is  a  master  of 
miniit«  dissecting.  His  text-book  of  operative  surgery  (1894)  is 
an  index  of  bis  great  learning.  In  appendicitis  d  chavx  and  d 
frmd  he  is  said  to  be  excelled  by  his  pupil  C^sar  Roux,  of  the 
Canton  de  Vaud,  whose  post-haste,  slight-of-hand  methods, 
sometimes  to  the  exclusion  of  anesthesia  and  antisepsis,  can 
scarcely  be  recommended  for  imitation.  The  same  thing  is  true 
of  the  sensational,  cinematc^raphic  methods  of  Doyen  in  Paris, 
and,  in  general,  the  less  showy  the  operating,  the  better  the  pa- 
tient's chances.* 

Anton  von  Eiselsberg  (1860-  ),  of  Steinhaus,  Austria,  pro- 
fessor of  surgery  at  Utrecht  (1893),  Kon^berg  (1896)  and  Vienna 
(1901),  is  a  pupil  of  Billroth.  He  was  one  of  the  first  to  notice  the 
appearance  of  tetany  after  goiter  operations  (1890),  and,  in  1892, 
he  produced  telany  experimentally  by  excising  a  cat's  thyroid 
which  he  had  succes.sfully  transplanted  into  the  abdominal  pari- 
etes.'  He  has  also  studied  the  metastases  of  thyroid  cancer,  has 
been  a  prominent  worker  in  the  surgery  of  the  pituitary  body, 
and  did  effective  work  during  the  recent  war. 

William  Stewart  Halsted  {1852-  ),  of  New  York,  is  pro- 
fessor of  surgerj-  in  the  Johns  Hopkins  University  (1889).  In  1884, 
he  first  performed  refusion  or  centripetal  transfusion  of  a  patient's 
own  blood,  after  <lefibri nation,  in  CO-poisouing.  He  was  a  pioneer 
in  cocaine  anesthesia  (1885);  was  the  first  to  ligate  the  sut>clavian 
arterj'  in  the  first  portion  with  success  (1891*);  devised  the  well- 

'  As  Professor  Harvey  CushinR  says,  in  his  recent  address  before  tbp 
Int<'mationnl  Medical  ConEres.s  (London,  1913):  "The  accurate  and  detailed 
methods,  in  the  use  of  which  Kocher  and  Haliited  were  for  so  long  the  nolable 
examples,  have  spread  into  all  elinicK — at  leant  into  those  cliDicn  where  you 
or  I  would  wish  to  entrust  ourselves  for  operation.  Observers  no  longer  ex- 
pect to  be  thrilled  in  an  operating  room;  the  spectaculiu-  public  performances 
of  the  past,  no  longer  condoned,  are  replaced  by  the  quiet,  rather  tedious 
procedures  which  tew  beyond  the  operator,  his  assistant.i,  and  the  immediate 
bystander  can  profitably  see.  The  patient  on  the  table,  like  the  passenger  in  a 
car,  runs  greater  risks  if  he  have  a  loquacious  driver,  or  one  who  takes  close 
comers,  exceeds  the  speed  limit,  or  ridea  to  admiration."  Brit.  Mel.  Jour,, 
London,  1913,  ii,  294. 

'  von  Eiselsberg:  Wien.  klin.  Wochenschr.,  1892.  v,  81-85. 

<  Halsted:  Johns  Hopkins  Hosp.  Bull.,  Bait.,  1892.  iii,  93. 
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known  supraclavicular  operation  for  cancer  of  the  breast  (1889'). 
and,  simultaneously  with  Baasini,  the  modem  operation  for  hernia 
(1889^),  which,  in  its  later  phase  (1893),  divei^es  widely  from 
Bassini's  in  technic.  In  1916  he  first  excised  Vater's  ampulla  for 
cancer.  He  has  done  much  work  in  experimental  surgery,  par- 
ticularly in  circular  (1887)  and  bulkhead  sutiiring  of  the  intestines 
(1910),  occlusion  of  the  aorta  and  larger  arteries  by  means  of  a 
metal  band  a^  a  substitute  for  ligation  (1909^),  and  in  auto- and 
iso-transplantations  of  the  parathyroid  glands  (1909*),  which,  in 
connection  with  H,  I-eiachner's  classical  paper  of  1907,  have  had 
much  to  do  with  establishing  the  functional  status  of  these  oi^ans. 
In  aid  of  a  strictly  aseptic  technic  he  introduced  gutta-percha 
tissue  in  drainage  (1880-81),  rubber  gloves  (1890),  silver  foil 
dressing  (1896),  transfixion  of  bleeding  tissues  and  vessels  by  fine 
needles  and  finest  silk.  Quietly  and  unobtrusively,  Halst^  has 
taught  the  dehcate  art  of  the  perfect  healing  of  wounds,  which  has 
been  nowhere  more  beautifully  demonstrated  than  at  his  chnic. 

George  W.  Crile  (1864-  ),  of  Chile,  Ohio,  professor  of  clin- 
ical surgery  in  the  Western  Reserve  University  since  1890,  is  the 
author  of  highly  original  experimental  researches  on  surgical  shock 
(1899),  blood-pressure  in  surgery  (1903),  hemorrhage  and  trans- 
fusion (1909),  which  procedure  he  has  carried  almost  to  perfection 
by  his  skill  and  technic.  He  has  introduced  various  new  opera- 
tions for  cancer  of  the  lip,  uterine  prolapse,  etc.,  and  he  was  the 
first  to  perform  a  major  operation  with  intraneural  injections  of 
cocaine  as  an  anesthetic  (1887).  He  has  worked  with  particular 
ability  in  minute  "block  dissections"  of  the  lymphatics  in  cancer. 
His  operations  on  the  head  and  neck  for  this  condition  (1908)  are 
comparable  with  the  Halsted  breast  excision  or  the  Werfheim- 
Clark  operation  for  uterine  cancer.  His  theory  of  "anoci-associa- 
tion,"  the  blocking  of  shock  in  operations  by  the  combination 
of  general  and  local  anesthesia  (morphia  and  scopolamine  followed 
by  nitrous  oxide  and  novocaine),  with  less  than  1  per  cent,  mortal- 
ity, is  his  most  important  contribution  to  surgery, 

Harvey  Cushing  (1869-  ),  of  Cleveland,  Ohio,  professor  of 
surgery  at  the  Johns  Hopkins  (1902-11)  and  Harvard  Univer- 
sities (1912),  has  devoted  himself  latterly  to  neurological  sur- 
gery, and  pu-ticularly  to  the  surgery  of  the  head  and  the  pituitary 
body. 


'Johns  Hopkins  Hosp.  Rep,,  Bait.,  1890-91,  ii,  277-280;  Tr.  Am.  Su^. 
Ass.,  Fhila.,  1898,  xvi,  144-181,  5  pi. 

■  Johiu  Hopkins  Hosp.  BuU.,  BaJt.,  1889-90,  i,  12;  1893,  iv,  17,  3  pi. 
» J.  Exper.  Med.,  N.  Y.,  1909,  w,  373-391,  3  pi. 
*  Ibid.,  176-199,  2  pi:  1912,  iv,  205-215,  2  pi. 
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He  has  done  much  ori^nal  work  in  experimmtal  ph] 
and  surgery,  such  as  experimcntEil  producUon  ci  " 
mental  production  of  valvular  heart  lesions  in  the  ■  _, 
tive  treatment  of  the  same  (1908),  Buccessful  treatment  of  facial  panMt 
man  by  anaslomoeia  of  the  spinal  accessory  and  facial  nervee  (1908);  M  im 
introduced  various  new  procedures— anesthetic  nerve-blocking  (1888),  hnnbu 
drainage  in  hydrocephaluH,  cross-bow  incision  in  t^ienlng  tbe  baae  of  tbt 
brain,  and  has  developed  decompressive  operations,  particulariy  in  inbi- 
cranial  hemorrhages  in  the  newborn  (1905)  and  inacceeeiUe  tumon  (1906). 

In  his  work  on  the  pituitary  body,  Gushing  has  thrown  mndi 
%ht  on  its  physiolc^cal  functions  by  the  experimental  produdin 
of  sexual  infantiUsm  in  animals,  by  the  study  of  pituitary  metabo- 
lism in  disease,  pregnancy,  hibernation  and  other  conditions,  and 
by  the  general  consideration  of  its  disorders  as  "dyspituitariam." 
His  monograph  on  this  subject  (1912')  contains  his  mode  i^openl- 
ii^  and  is  an  exhaustive  study  of  the  condition  as  approached  from 
the  physiological,  pathological,  clinical,  and  surgical  aides. 

Great  advances  in  vascular  su^ery  have  been  made  by  the 
experimental  method,  with  the  aid  of  the  aseptic  abeorbaUe 
ligature. 

Indeed,  the  first  case  of  a  successful  venous  suture  was  tbe  celebnud 
"Eck  fistula"  (1877),  which  has  since  been  applied  by  Pavloff  and  otben  in 
experiments  retguiring  the  physiolc^cal  exclusion  of  tne  Iivct.  In  1881,  Vm- 
cenz  Czemy  tried  to  suture  an  eroded  jugular  vein,  with  fatal  mailts.  but 
8che<te  succeeded  in  suturing  the  femoral  vein,  and,  by  1892,  had  30  surcMs- 
ful  cases.  In  1890,  Jassinovski  made  26  expertmentol  art«nal  sutures  upoo 
animals,  all  lateral,  and  was  followed  by  Dorfler  (1890),  who,  like  Murphy  and 
Silberberg  before  him.  employed  a  suture  passing  through  all  three  arteiiil 
coatH.  By  proceeding  aseptically.  he  avoided  thrombosis,  and,  in  1891,  Dur- 
ant  applied  the  method  with  succcsh  in  two  cases  of  arterial  suture  in  num. 
ThcMe  were  all  lateral  sutures.  The  first  end-to^nd  suture  of  veins  was  »t- 
temptcd  withHUCcessuponadtwby  Hirachin  lS81,and,  in  1898,  Jaboulay  ami 
Brian  successfully  applied  their  U-suture  to  the  severed  carotid  artery  of  a 
donkey,  to  be  followed  with  equal  success  upon  animals  by  Salomoni  and  ToiB- 
asclli.  The  firrit  succe^ssful  circular  suturing  of  blood-vesaeb  in  man  was  dooe 
by 

John  Benjamin  Murphy  (1857-1916),  of  Appleton,  Wisconsin, 
was  professor  of  surgery  in  the  Northwestern  University,  Chicapi 
(1895-1916).  After  many  experimental  end-to-end  resections  of 
wounded  arteries  and  veins,  he  successfully  united  a  femoral  arter)i 
^vered  by  a  gunshot  wound,  in  1896.* 

Murphy  had  already  done  epoch-making  work  in  the  productimi  <^ 
"cholocysto-intestinal,  gastro-inl«stinal,  enl«ro-intestinal  anastomosis  and 
approximation  without  sutures"  by  means  of  a  special  button  (1892*).  idurb 
was  preceded  by  the  decalcified  bone-plates  of  Nicholas  Senn,  potato  and  turnip 
plates,  etc.     Meanwhile,  Robert  Abbe  (l&il-         ),  of  New  York,  had  ioln>- 

'  The  Pituitary  Body  and  iU  Disorders,  Philadelphia,  1912. 
'Murphy:  Med.  Record,  N.  Y..  1897,  U,  73-88. 
'  Murphy:  Ibid..  1892,  xlu,  065-676. 
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.„ „ i"*'  suturing  (1892'),  aj ^___  ^ 

bkMxI-vesselabymeane  of  a  fine  glass  tube  (1894),  which  was  improved 
upon  by  Erwin  Payr's  device  of  absorbable  magneaium  cyhnders  (1900). 
In  1897'  Murphy  introduced  end-to-end  suture  of  t>lood-vessels  by  means  of 
invagmation,  the  intiina  being  brought  into  apposition  with  the  adventitia, 
but,  although  there  was  no  hemorrhage,  the  circulation  was  restored  in  only 
four  cases  out  of  thirteen,  on  account  of  the  narrowing  of  the  lumen  of  the 
vessels,  with  consequent  thrombosis.  This  was  finally  obviated  by  the 
triangular  suture  of  Carrel  (1900).  Before  this  innovation,  Hopfner  and 
others  had  transplanted  pieces  of  artery  or  vein  bj^  means  of  Payr|s  mag- 
nesium rings,  and  Ullmann  had  tried  to  transplant  a  kidney  in  the  dog  in  \902. 
All  these  experiments  fell  throiigh,  however,  on  account  of  septic  complica- 
tions, and  even  Carre!  succeeded  only  by  dint  of  the  most  refined  asepsis. 

Murphy  developed  an&stomOBis  of  the  intestmefl  by  invagi- 
nation and  had  remarkable  results  with  bone-grafts,  which,  curi- 
ously, do  not  succeed,  as  a  rule,  unless  the  sliver  of  tissue  used  is 
aut<^DOUS — from  the  patient  himself.  The  graft  will,  in  time,  re- 
produce the  exact  contour  of  the  defective  bone,  in  accordance  with 
Driesch's  morphologieal  law  of  the  "totipotency  of  protoplasm." 

Rudolph  Matas  (1860-  },  of  New  Orleans,  has  greatly  im* 
proved  the  operation  for  the  radical  cure  of  aneurysm  by  his 
procedure  of  aneurysmorrhaphy  (1902*),  i.  e.,  intrasaccular  sutur- 
ing or  closing  the  mouths  of  the  vessels  entering  into  the  aneurysm, 
and  was  one  of  the  earliest  to  work  in  nerve-blocking  (1898-9), 
spinal  anesthesia  (1899),  and  laryngeal  intubation  (1902). 

Alexis  Carrel  (1873-  ),  of  Saint«-Foy-les-Lyon,  France,  a 
graduate  of  the  University  of  Lyons  (1900),  who  came  to  America 
in  1905  and  is  now  an  associate  member  of  the  Rockefeller  Insti- 
tute, has  revolutionized  the  surgery  of  the  vascular  system  and 
made  great  advances  in  physiology  and  physiolo^cal  sui^ery,  for 
which  he  was  made  a  Nobel  prizeman  in  1912.  In  1902,  he  pub- 
lished his  first  paper  on  vascular  anastomoses  and  visceral  trans- 
plantation,* in  which  he  showed  that  perfect  end-to-end  anastomo- 
sis of  blood-vessels  can  be  secured  by  inserting  in  the  opposing 
ends  a  triple-threaded  suture,  which,  when  drawn  tightly,  converts 
the  round  lumen  of  the  vessel  into  an  equilateral  triangle,  thus 
securing  closest  apposition,  without  leakage,  preserving  the  con- 
tinuity of  the  lumen,  and  so  avoiding  thrombosis.  Before  Car- 
rel's time,  a  wounded  artery  was  treated  only  by  hgation  in  con- 
tinuity. From  end-to-end  anastomosis  of  arteries  he  advanced,  ■ 
by  means  of  specially  invented  needles  and  rigid  asepsis,  to  the 
substitution  of  a  lost  piece  of  an  artery  by  pieces  of  artery  or  vein, 
and  thence  to  the  transplantation  of  oi^ans  from  animal  to  animal. 

'Abbe:  Med.  Record,  N.  Y.,  1892,  xli,  366-370. 
>  Murphy:  Ibid.,  1897,  h,  73-88. 

*  Matas:  Tr.  Am.  Surg.  Assoc.,  Phila.,  1902,  xx,  396-434,  16  pi. 

•  Carrel:  Lyon  m6d.,  1902,  xcviii,  869-864. 
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Thus,  he  has  transplanted  a  kkbin',  with  its  vascular  supply,  ftom 
cat  to  cat,  secretion  of  urine  beginning  before  the  end  of  the  open- 
tion,  and  this  feat  has  not  raily  Ixesi  proved  succesaful  in  mso, 
but  extended  to  otho-  visc«s  aLso.  Transplantations  in  nun  of 
Mood-veee^,  organs,  viscera,  and  limbs  have  been  also  succen- 
ful.'  Carrel*s  investi^tioDS  of  the  latent  life  of  art^ies  (1910') 
led  to  the  presen-ation  of  portions  of  blood-vesaels  in  odd  storage 
for  da>-s  or  weeks  before  uang  than  in  transphmtetion.  I^tterijr, 
be  has  aiqdied  the  prindpte  of  R.  G.  Harrison's  experiment  on 
extravital  cultivation  of 
oerve-ceUs  (1910)  to  the 
extravital  cultivation  and 
rejuvenation  of  tissues 
(1911'),  culminating  in  his 
remarkable  experiment  of 
keeping  the  excised  visc»> 
of  an  animal  alive  and  fuiK- 
tionating  physiologically  in 
vitro  (1912<).  He  has  ab) 
succeeded  in  activating  and 
accelerating  the  growth  of 
connective  tissue  by  dress- 
ings of  thjToidal,  splenii*, 
embryonic,  and  other  ani- 
mal extracts  (1913).  Dur- 
ing the  World  War,  Carrel 
did  work  of  lasting  value  in 
the  treatment  of  wound  in- 
fection with  the  Dakin  solu- 
tion and  on  the  rate  of 
healing  of  wounds. 
Allvar  Gullfitrand  (1862-        ).  -^be  Nobel  prize  in  med- 

icine for  191 1  was  awarded 
to  Allvar  GuUstrand  (1862-  ),  of  Landskrona,  Sweden,  profes- 
sor of  ophthalmology  in  the  University  of  Upsala  (1894),  for  his 
mathematical  investigations  of  dioptrics  or  the  science  of  the  re- 
fraction of  light  through  the  transparent  media  of  the  hving  eye. 
As  Willard  Gibbs  founded  the  chemical  theory  of  heterogenous  sub- 
stances, so  GuUstrand  has  founded  the  dioptrics  of  heterogeneous 
media. 


'  Jour.  Am.  Med.  Assoc.,  Chicaico,  1908,  li,  1662-1667. 
'Jour.  Expcr.  Med..  N,  Y..  1910,  xii,  4flO-486. 
•Jour.  Am.  Med.  Assoc..  Chicago,  1911.  Ivii,  1611. 
<  Jour.  Expcr.  Med.,  N.  Y..  1913,  icviii,  155-161. 
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Formerly,  the  image  in  the  eye  was  regarded  as  a  schematic,  "colinear," 
or  point>-for-point  arrangement,  hke  that  studied  on  the  lenses  of  optical  in- 
struments.  The  course  of  the  rays  in  astigmatism,  for  instance,  was  repre- 
sented by  the  diagrammatic  Sturm's  conoid.  Gullstrand  took  up  the  study  of 
the  ocular  image  from  the  viewpoint  of  reality,  clearly  differentiating  \\e  actual 
formation  from  ila  optical  projection.  He  showed  that  the  assemblage  of 
raj^  in  Sturm's  conoid  has  not  the  slightest  resemblance  to  the  actual  con- 
dition in  astigmatism.  By  applying  the  methods  of  mathematical  physics, 
especially  those  of  Sir  Wilham  Rowan  Hamilton  (1S2S),  he  treated  the  problem 
aa  one  concerning  a  set  of  widely  diffused  bundles  of  rays,  refracted  through  a 
aystem  of  continually  curving  planes,  and  showed  that,  during  accommoda- 
tion, the  index  of  refraction  ofthe  lens  is  augmented  by  an  actual  change  in  its 
Btructure.  His  principal  works  on  this  theme  are  his  study  of  ast^ntatism 
(1891),  his  General  Theory  of  Monochromatic  Aberrations  (1900'),  and  his 
essays  on  dioptrics  of  (he  crystalline  lens  (1908)  and  the  real  optic  ima^  (1906). 
In  1889,  he  introduced  a  practical  method  of  estimating  corneal  astigmatism 
by  a  sin^e  observation,  an  advantage  possessed  by  a  single  instrument,  the 
Sutcliffe  ophthalmometer.  In  1892,  he  mtroduced  a  photo^aphic  method  of 
locating  a  paralyzed  ocular  muscle.  He  also  introduc^  a  micrometric  method 
of  estimating  the  photographed  corneal  reflex,  as  giving  the  most  exact  knowl- 
edge of  the  form  of  the  normal  and  diseased  cornea.  His  work  in  this  field  is 
not  unlike  Burdon-Sanderson's  photographic  determination.s  of  reaction  time 
in  muscle.  In  1907,  he  showed  that  the  yellow  color  of  the  macula  in  the  retina 
is  a  cadaveric  phenomenon,  not  existing  in  life;  and,  as  above  stated,  he  dis- 
covered the  intracapsular  mechanism  of  accommodation.'  He  also  devised  the 
reflexless  stationary  ophthalmoscope  (1912),  which  excludes  all  light  not  be- 
longii^!  to  the  ophthalmoscopic  image,  and  is  thus  free  from  all  reflections  from 
the  mirror  or  the  eye  itself,  giving  a  better  image,  better  stereoscopic  effect, 
and  a  wider  field  of  vision.  He  has  invented  corrective  glasses  with  aspherical 
lenses  for  those  operated  on  for  cataract,  which  give  cleaner  cut  and  more 
luminous  images,  with  wider  range  of  vision,  than  spherical  lenses  with  the 
same  focal  distance. 

Two  prominent  innovations  in  eye  surgery  of  recent  times  have 
been  made  by  officers  of  the  Indian  Medical  Service.  The  opera- 
tion of  extraction  of  cataract  within  the  capsule  was  introduced 
by  Lieut.  Colonel  Henry  Smith  in  19(K),'  and  his  success  with  it 
has  been  remarkable.  As  a  benefactor  of  humankind,  he  is  known 
all  over  northern  India,  where  the  reflection  of  the  pitiless  sunlight 
from  the  dusty  plains  tells  with  terrific  force  upon  the  eyes  of  the 
natives.  His  clinics  at  JuUundur  and  Amritsar,  in  the  Punjab,  are 
frequented  not  only  by  streams  of  blind  people,  coming  by  every 
mode  of  travel,  but  by  ophthalmic  surgeons,  even  from  the  west- 
em  United  States,  who  travel  across  the  world  to  learn  his  methods. 
He  teaches  by  making  the  pupil  perform  the  operation  before  him. 
He  averages  about  3(X)0  extractions  a  year,  and,  by  1910,  he  had 
24,000  to  his  credit,  of  which  20,0(M  were  done  by  the  intracapsular 
method.  Another  new  operation,  that  of  sclerocomeal  trephining 
for  glaucoma,  was  introduced  by  Major  Robert  Henry  Elliot, 

■Gullstrand:  Allgemeine  Theorie  der  monochromatischen  Aberrationen, 
Upsala,  1900. 

'  Arch,  f.  <^tb.,  Berl.,  1912,  Ixxii,  169-190. 

>  H.  Smith;  Indian  Med.  Gaz.,  Calcutta,  1900,  xxxv,  240;  1901,  xxxvi, 
220;  1905,  d,  327. 
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I.  M.  S.,  in  August,  1909.'  The  operatioo  of  von  Gnrfe  had  hdd 
the  field  for  half  a  century,  Lagrange  and  Herbert  had  emphiud 
the  value  of  sclerectomy,  and  even  corneal  trephining  bad  btn 
essayed  by  Argyll  Robertson,  Blanco,  Frohlich,  and  Fradud 
Fergus,  but  Elliot  has  made  the  operation  his  own  by  many  m- 
provements  and  has  made  it  viable. 

Great  advances  in  the  diagnosis  and  treatment  a(  diseue  of 
the  internal  ear  have  been  made  by  Robert  Biriaj  (1876-  ), 
of  Vienna,  Privatdocent  at  the  Univer»ty,  who  has  done  much  to 
clear  up  the  hazy  subject  of  aural  vert^,  or  M^i&re's  diaeaae, 
especially  in  differentiating  it  from  allied  or  adjacent  temcHW  in 
the  cerebeUum,  frcsn  epi- 
lepsy, or  from  (wdinaiy 
nystagmus  (1906*). 

Labyrinthine  vertigo  a 
"vestibiUar  nTBtagmua"  w  '»■ 
UrpTeted  by  BAiAny  m  »  dii- 
timmnce  of  function  (rf  the  v» 
tibular  nerve  or  the  organs  hi 
which  it  is  dietributed,  and  he 
has  traced  its  origin  to  a  larp 
number  of  different  causes  wi& 
which  it  might  be  confuted.  He 
has  introduced  a  number  of  in- 
genious differentia]  tests,  sudi 
as  production  of  nystagmus  t^ 
irrigation  of  the  external  mfatiw 
■ith  cold  o 


shut  after  having  |we- 
viously  touched  it  (static  lest). 
and  he  has  been  able  to  prow 
his  case  by  successful  operation 
on  the  cerebellum  or  the  intemil 
cor.  He  hss  also  deviled  i 
"noise  machine"  fo^t*^tin(^M^^ 
Bcusis  Willisii,  and  other  duf- 
nostic  novelties. 


Robert  Bdrftny  (1876-  ).  (From 
B  photograph  in  the  Surgeon-General's 
Library.) 

Here  may  be  signaUted 
two  recent  phases  of  twentieth  century  medicine,  namely,  the  rise 
of  medicine  in  Latin  America  and  Japan. 

Although  up  to  recent  years,  the  Latin-American  eounlries  have  been 
intellectually  provinces  of  Spain,  with  some  impetus  from  French  and  German 
inHiiencee  here  and  there,  (be  medicine  of  Spanish  America  bids  fair  to  no^ 
pass  that  of  Spain.  With  all  reverence  to  the  name  of  Ram6n  y  Cajal.  one 
<)f  the  greatest  histologista  of  all  time,  in  spite  of  his  strenuous  efforts  for 


I  Elliot:  Ophthalmoocope.  Lond.,  1909,  v 

'  EMnlny;  Arch.  f.  Ohrenh.,  Leipi.,  1906,  bcviii,  1-30,  and  later  publk*- 
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untveraity  ftutooomy  in  medical  teaching,  and  of  the  work  of  aucb  men  as 
Juan  Ferran  of  Barcelona  on  vaccination  against  cholera  and  tuberculoaia 
(1S85-1919),  the  pediatrist  Toloea  Latour,  the  phyeiologist  Gomez  OcaOa, 
and  the  joiimaliHt  reformer,  Rodriguez  Mcndez,  Spanish  medicine  has  been 
dominated  by  what  the  Spanish  themselves  call  "caciquism"  (nepotism). 
Medical  practice  Is  poorly  paid  and  the  doctors  are  driven  to  the  bread-basket 
—^"w  of  life.    In  the  western  hemisphere,  Mexico  had  the  firet  hospital  (1524), 


published  between  1670  and  1833  (he6a).  Eminent  in  Mexican  medicjoe 
ue  tne  names  of  Eduardo  Lic^a  (1836-1920),  the  surgeons  Rsfael  Lavista, 
Luis  Mufloz,  the  obstetricians  Juan  Maria  Rodriguez,  and  Juan  Duque  de 


«,  Aristides  Agramonte 
(yellow  fever)  and  Juan  Ssjitos  Fernandez  (ophthalmolc^y).  In  Brazil, 
parasitology  received  a  great  impetus  at  the  hands  of  Oswaldo  Gon^alvez 
Cruz  (1872-1917),  who  became  director  of  public  health  at  Rio  in  1903,  and 
thraugh  his  enei^getic  and  drastic  reforms  was  ultimately  accepted  as  sanitary 
dictator  of  Brazil.  In  1900,  he  founded  the  Institute,  to  which  the  citizens  dF 
Rio  gave  his  name  in  1908.  Here  Carlos  Chagas  discovered  the  Trypanosoma 
Craii  and  described  the  infective  thyroiditis  produced  by  it  (1909),  and  Cruz 
iliscovered  the  anopheUne  sub-species  Chagasia  and  a  species  of  paorophora. 
From  this  Institute  have  emanated  innumerable  investigations  of  the  novel 
insects,  parasites  and  venomous  reptiles  with  which  Brazil  abounds,  usually 

Sublished  in  the  transactions  of  the  Institute  or  the  columns  of  the  BratU 
ledico.  Excellent  tx^nninfts  in  scientific  medicine  have  been  made  in 
Buenos  Aires,  Caracas,  Lima  and  other  South  American  cities. 

Modem  Japan  has  now  50,(XX)  doctors,  21  medical  schools,' 
over  1(K)  government  and  prefecture  hospitals,  about  1000  private 
hospitals,  about  8000  isolation  hospitals,  10  leper  hospitals,  one 
insane  hospital,  8  research  institutes  and  nearly  50  mwjical  jour- 
nals, of  varying  merit.  Medical  education  and  investigation  have 
thriven  largely  under  German  influence.  Anatomy  was  established 
in  Japan  by  Kazuyoshi  Taguchi,  physiology  by  Kenji  Ozawa, 
Hochemistry  by  Muneo  Kumagawa  (1839-1902)  and  Tora- 
aaburo  Araki,  pathology  by  Moriharu  Miura,  bacteriology  by 
Shibasaburo  Kitasato  and  Masaki  Ogata.  Kitasato  is  the  founder 
of  the  Governmental  and  the  Kitasato  Institutes  for  Infectious 
Diseases  in  Tokyo.  The  bacillus  of  dysentery  was  discovered  by 
Kiyoshi  Shiga  (1897).  In  parasitol(^y,  introduced  by  Isao  Ijima, 
Japan  has  already  achieved  a  most  brilliant  record,  particularly 
in  the  science  of  the  trematode  worms.  In  1904,  Fujiro  Katsurada 
and  Aldra  Fujinami  discovered  SchistOHomum  Japonicum  and 
described  schistosomiasis,  the  intermediate  host  having  been  dis- 
covered by  K^nosuke  Mujairi  and  Minoru  Suzuki.  Metagonimus 
Yokogawai  and  its  second  intermediate  host  were,  both  of 
them,  discovered  by  Sadamu  Yokogawa  in  1913,  and  the  first 
intermediate  host  by  M.  Muto  (1916),  Ryukichi  Inada  and 
Yutaka  Ido  discovered  the  spirochete  of  infectious  jaundice 
(Weil's  disease)  and  developed  a  successful  serum-therapy  for  the 
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infection  in  1914-15,  The  parasite  of  rat-bite  fever  (Spirorhab 
muris)  was  discovered  by  Kenzo  Futaki  and  Kikutaio  I^nn 
(1915).  The  second  intermediate  host  of  Clonorchis  unenssvK 
<liacovcred  by  Harujiro  Kobayashi  (1911-14);  the  iDtemoiiau 
iiost  of  Paragonimus  Westerraanii  (Ringer,  1879)  by  Koan  Nab- 
Ijawa  (1914-15).  The  migratory  course  of  human  asraris  we 
I  Ici  no  nitrated  by  Sadao  Yoshida,  and  the  experimental  produdion 
(if  cancer  from  continuous  stimulus  by  Katasusaburo  Yanui^n 
and  Koichi  Ichikawa  (1915).  In  1920,  Hideyo  NoRUchi  disror- 
cred  the  parasite  of  yellow  fever  {Leptospira  icUroides)  at  Giur- 
aquil. 

The  last  ten  or  twenty  years  have  witnessed  an  unusual  grovtb 
of   interest   in  the  bistii} 
■    ^^m    of    medicine.     Many  ad- 
^    I   ^^1     mirable    mon<^rapbs  and 
I  -  I   ^H    essays  have  appeared,  so- 
^a    ^^1     cieties    have  been  fonoed 
I    ^H     in  German^-,  France.  Enp- 
^^^^H     land,  Italy,  and  the  larp?r 
IV^^H     American     cities,    e.Tpo«i- 
^^H     tions  of  rare  objects,  booii.^. 
^^H     and    pictures    have   been 
^v  ^^H     held,    and    many   modem 
AAk^H     physicians  have  made  ^-al 
^WBlV     ualjlo  private  collcotionsrt 
Ifl^K^B^     the  same.     The  most  im- 
portant   advance    of    n>- 
ccnt  years  was  thefoiui<la- 
tion    of    the    Inntitid  J'l' 
(iexchichte  der  Medizin  at 
Ldpzig,  in  1905.  under  ihe 
direction  of  Prof essor Siui- 
hoff,  for  whom   a  -ipeiisl 
chair  of  the  subject  vm 
created  in  the  I 'nivcrr^iiv 
(1905).     This  Institute  and  its  publications  are  supjwrtod  I'y  a 
siM-cial  ciidowinciit  of  .'HH),000  marks  left  for  this  purixtse  liy  the 
widow  of  the  kite  Professor  Thewlor  Puschmann,  and  in  .ictvpi- 
iiiH  tlio  diix-ctorsliip  Profcs-sor  Sudhoff  stipulated  that  a  seiwrjit' 
home  for  the  new  sptnialty  should  be  erected.     Karl  Sudlii^ 
(18.'>:}-        ),  of  Frankfort  on  the  Main,  who  had  practised  m«ii- 
finc  for  nian>-  .\ears  Ix-fove  this  event,  and  is  entirely  self-taiichi 
in  nu'dii-al  history,  bcpan  hi.*  studies  with  his  imp«jrtant  invpslic- 
tions  of  Paracelsus  (includitif:  a  thorough  study  of  the  Par.uvbus 
mamist'ript.s),  Ix'gun  in  lS7il.  and  published  i887-99.  which  are 


sdbvGoOgIc 


HODEBN   PBBIOD  769 

Btill  authoritative.  He  has  written  exhaustive  and  scholaily 
monographs  on  the  iatromathematicians  of  the  fifteenth  and  six- 
teenth centuries  (1902),  manuscript  and  other  fifteenth  century 
medical  illustrations  (1907),  the  early  history  of  anatomical  illus- 
tration (1908),  Geiman  medical  incunabula  (1908),  the  Greek 
papyri  of  the  Alexandrian  Period  (1909),  ancient  balneology  (1910), 
and  the  early  history  of  syphilis  (1912).  These  are  all  original 
researches  of  the  highest  onler,  and,  in  addition,  SudhofT  has  pub- 
lished a  host  of  minor  investigations  of  value,  particularly  in  the 
Archiv  fur  Gesckichte  der  Medizin,  which  he  founded  in  1908,  He 
has  made  many  of  the  rarer  medical  texts  accessible  to  German 
readers  through  his  Klassiker  der  Medizin,  a  series  of  inexpensive 
reprints  which,  in  style  and/orma/,  are  like  Ostwald's  well-known 
editions  of  scientific  classics.  His  method  of  investigation  is  a  new 
departure.  With  the  financial  resources  at  his  command,  he  travels 
far  and  wide  in  search  of  rare  or  unprinted  medical  manuscripts 
and  illustrations  in  the  European  libraries,  private  and  public,  and, 
by  photographing  these  and  collating  them,  he  has  been  able  to  ap- 
ply the  inductive  method  with  signal  ability  in  bringing  out  many 
new  facts,  settling  disputed  points,  and  exploding  much  of  the 
traditional  Papierunssenechaft  which  has  been  slavishly  accepted 
to  date.  Thus  he  has  shown,  by  collation  of  unprinted  manu- 
scripts, that  up  to  the  time  of  Vesalius,  anatomical  and  other 
illustrations  were  for  centuries  based  upon  servile  tradition  and 
almost  devoid  of  any  signs  of  original  observation.  No  one  has 
written  more  effectively  upon  anatomical  illustration  since  Chou- 
lant.  Sudhoff  has  also  developed  the  whole  science  of  the  Lassia- 
felkunst,  agunst  which  Paracelsus  brayed  with  such  obscene  vigor 
in  his  Liber  Paragranum  (1589),  and,  during  this  research,  be  dis- 
covered the  first  medical  publication  to  be  set  in  type,  Gutenberg's 
purgation  calendar  of  1457,  in  the  Biblioth^ue  imtionale  in  Paris. 
His  philolc^cal  researches  on  the  Alexandrian  papyri  (1909) 
throw  much  Ught  on  the  status  of  Egyptian  medicine  in  this  period, 
and  his  recent  investigation  of  the  early  history  of  syphilis  (1912), 
which  we  have  already  described,  furnishes  a  formidable  argu- 
ment against  the  theory  of  the  American  origin  of  the  disease. 
His  path-breaking  study  of  medieval  surgerj'  (1914)  was  completed 
in  1918.  He  has  also  added  much  to  our  knowledge  of  the  ad- 
vancement of  state  medicine  during  the  Middle  Ages.  His  original 
investigations  and  reproductions  of  the  medieval  writit^  on  lep- 
rosy, plague  and  syphihs,  including  the  preventive  ordinances,  go 
far  beyond  the  labors  of  Haeser  in  this  field.  To  look  through  his 
wonderful  catalogue  of  the  Dresden  Historical  Exhibit  (1911)  ia 
to  realize  how  little  one  knows  about  medical  history.  His  vast 
reading  gives  him  an  insight  into  medieval  medicine,  such  aa  ia 
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possessed  by  no  other  living  man,  Eind  his  conversation  atone  t 
said  to  be  an  inspiration  to  his  pupils.  Sudhoff  believes  tlui 
claesical  philolt^ta  who  have  exhausted  the  possibilities  of  tin 
secular  literature  of  Greece  and  Rome,  should  try  their  teeth  on  thi 
older  medical  writings  and  help  to  elucidate  them.  Hi«  exhausOn 
study  of  the  German  medical  incunabula  (1908)  supplemento  uk 
completes  the  work  of  Choul&nt,  and  is  a  forerunner  of  the  move 
ment,  started  in  Berlin  (1904),  to  get  up  an  international  cata 
loguc  of  aU  the  incunabula  in  public  and  private  libraries,  in  orde 
to  decide  the  many  unsettled  points  as  to  time,  place  of  publics 
tion  and  authorship. 

With  the  work  of  this  distii^uished   scholar   thia  sketch  o 
recent  medicine  may  fitly  close. 
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Rbadbbs  of  Lecky'a  "History  of  European  Morals"  will  recall 
the  impreseive  pages  in  which  this  eminent  philosophical  writer 
dtscuBses  the  effects  of  the  modem  spirit  of  industrialiBm  upon 
ethical  relations,  even  upon  sexual  morality.  Two  types  of  char- 
acter, he  says,  are  apt  to  be  produced — the  thrifty  and  cautious, 
which  has  "all  that  cast  of  virtues  which  is  designated  by  the 
term  'respectability'";  and  the  speculative,  enterprising  type, 
which  is  "restless,  fiery,  and  uncertain,  very  liable  to  fall  into  great 
and  conspicuous  vices,  impatient  of  routine,  but  by  no  means 
unfavorable  to  strong  feelings,  to  great  generosity  or  resolution." 
The  first  type  is  prevalent  in  poor,  isolated  communities,  the  second 
among  the  busy  marts  of  commerce.  These  phases  of  the  great 
industrial  movement  of  modem  life  have  not  been  without  their 
rffect  upon  medical  practice.  During  the  nineteenth  century,  we 
see  the  physician  becoming  more  and  more  impersonal,  more  of  a 
business  man  and  not  so  much  influenced  by  the  social  and  ethical 
obhgations  which  were  certainly  a  characteristic  of  the  eighteenth 
century  physician.  The  "family  doctor"  of  the  past  has  well- 
nigh  disappeared,  except  in  small  communities,  and,  in  the  modern 
period,  we  find  the  city  physicians,  under  stress  of  competition, 
creating  everywhere  local  codes  of  medical  ethics.  The  reasons 
for  this  are  not  far  to  seek.  They  have  been  set  forth  at  sufficient 
length  in  Mr.  Bernard  Shaw's  clever  but  superficial  tirades  on 
the  commercialization  of  the  medical  profession.  Otto  Juettner, 
in  his  interesting  life  of  Daniel  Drake,  tells  of  a  certain  gruff  phys- 
ician in  the  Western  Reserve  in  the  early  thirties  who,  when 
summoned  to  see  any  patient  of  whose  financial  status  he  was  lei- 
norant,  always  demanded,  on  entering  the  room:  "Who  pays  this 
bill?"  This  is  a  crude  instance,  yet  compare  it  with  what  Abraham 
Flexner  says  about  the  careers  of  the  two  Hunters,  Matthew 
BaiUie,  Bright,  Addison,  and  Hodgkin: 

"These  men  all  ran  Bubat&ntially  the  same  course.  As  unknown  youths 
they  became  assistants  in  the  dead-house  or  the  out-patient  department  of  the 
hospital.  This  was  their  opportunity;  obacuriCy  waa  their  protection.  They 
spent  years  in  working  out,  on  both  pathological  and  clinical  sidea,  the  impor- 
tant problems  with  which  their  names  are  severally  associated.  When,  at  the 
close  of  a  decade,  they  had  achieved  scientific  eminence,  they  were  whirled  off 
into  busy  practices.  The  rest  of  their  active  lives  they  spent  as  prosperous 
consultants,  visiting  the  hospital  and  teaching  in  its  medical  school,  of  course, 
but  without  the  leiHure,  environment,  or  stimulus  requisite  to  further  scientific 
pursuit.    The  luMpital  as  an  institution  was  indifferent;  other  inducement 
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there  was  none.  Fifteen  or  twenty  unproductive  years  foUown].  Hhkim 
bloBsomed  early,  but  they  left  no  seed;  they  had  no  scientific  hnn:  tht; 
eetttblished  no  line."' 

1  Flexner  is  apparently  not  familiar  with  John  Hunter's  pa^ 

i  with  the  actual  facts  about  Addison  and  Hodgkin  as  "proepaoai 

1  consultants,"  nor  with  the  successors  of  Bright  and  AddiscMi  U 

I  Guy's  Hospital;  yet  it  is  not  unlikely   that  a  good  congultiiE 

I;  practice,  a  comfortable  berth  in  Harley  Street,  has  been  &  pma- 

I  Dent  ambition  of  the  London  practitioner  in  the  modem  pniod 

ij  Even   in   Germany,   Flexner  is   disposed    to    admit    "a  growiif 

jr  suspicion  that  the  idealism  of  the  clinical  professors  is  yieldioKlo 

jj  the  temptation,  perhaps  the  need,  of  iacreased  income.    ,    .  . 

]  The  scale  of  living  has  been  altered  by  industrial  prospeity; 

\f  new  ideals,  material  in  character,  are  creeping  in,"     Frcm  the 

J  days  of  John  Hunter's  unn-iUing  quest  after  "that  damned  guioes" 

to  the  disputes  of  our  own  time  about  "fee-splitting,"  contnrt 
>!  practice,   lodge  doctors,    Krankenkassen,    patent   medicines,  un- 

qualified practitioners  and  general  surplus  of  doctors,  the  necesstr 
of  struggling  for  a  competence,  instead  of  having  it  assured  bjr 
family  practice,  as  in  the  eighteenth  century,  has  wrought  a  change 
;  in  the  modern  physician.    The  ideal  is  scientific  and  impersonal, 

,'  to  be  as  efficient  as  an  engineer  and  to  look  and  act  hke  one. 

'  In  spite  of  themselves,  men  are  influenced  by  the  social  eoodi- 

i  tions  which  impii^  upon  them.    It  is  a  noticeable  fact  that  the 

'-  pictures  of  Americans  of  the  Civil  War  generation  have  a  more 

sincere  and  ideal  look  than  those  of  the  present  time.    The  modpni 
typo  everjwhere  is  one  of  clean-cut  business  efficiency.     In  tbe 
I  advancement  of  science  this  has  l>een  an   immeasurable  gain- 

'  Modern  science  has  done  away  with  the  idea  of  personal  infalli- 

.  bility,  has  centered  itself  upon  results  and  has  a  fine  probity  of 

its  own.     "The  scientific  gentleman,"  said  Billings,  "is  the  blue- 
ribbon  of  our  day."    It  is  to  the  credit  of  modem  medicine  that, 
'■  in  spile  of  intense  com[>etition,  thousands  of  physicians  have  coo- 

j  tinucd  to  practise  their  profession  along  the  old  honorable  lines. 

{  giving  largely  ami  nobly  of  their  time  to  the  poor,  although,  in  ibe 

crowdc<l  streets  of  finance,  a  man  whose  heart  is  better  than  te 
head  is  a  fool  by  definition.  The  most  enlightened  physicians  of 
today  are  advancing  preventive  medicine,  which  tends  to  do  away 
with  a  great  deal  of  me<lical  practice.  "Certainly  men  who  reg- 
ularly render  a  large  part  of  their  services  gratuitously  and  are 
constantly  striving  to  eradicate  their  own  means  of  hvelihood  can- 
not l>e  convicted  of  being  altogether  mercenary/'' 

'  A.  Flexner:  Mcdicul  Education  in  Europe,  New  York,  1912.  13. 

*  J,  B,  Nichols:  "Medical  Sectarianium,"  Wash.  Med.  Ann.,  1913.  xii,  12. 
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*         A8  Harvey  Cashing  quaintly  puts  it:    "Dr.  Pound  of  Cure 
Lane  is  being  supersede^l  by  his  young  disciple,  Dr.  Ounce  of  Pre- 
vention Street."' 
i  The  increased  cost  of  living,,  the  automobile,  expensive  office 

I  appointments  and  instruments,  foreign  study  and  travel,  make 
I  lieavy  inroads  on  the  modern  physician's  income,  and,  hence, 
I  have  almost  tripled  the  rate  of  medical  fees.  In  other  words, 
t  the  purchasing  power  of  money  is  steadily  dechning.  According 
I  to  the  laws  of  economics,  the  greater  the  supply  of  gold,  the  more 
■  it  becomes  a  commodity  and  the  fewer  the  things  it  will  buy.  It 
is  easier  to  get  money  nowadays  than  imadulterated  food  and 
raiment  or  unscamped  labor. 

At  the  end  of  the  ei§;hteenth  century  (1798)  the  profesBioDBl  charEee  of 
"practitionere  of  physic  and  surgery  in  the  State  of  New  York"'  were  SI  for  an 
ordinary  visit  or  SI  ,25,  with  a  single  doee  of  medicine,  12  cents  e&ch  for  pills 
and  powderB,  tS  for  a  consultation  ("verbal  advice")  or  a  night  visit,  SI  to  S2 
for  bloodlettinK,  S4  for  cupping,  SlOO  each  for  amputating  a  joint,  excising  an 
eye,  operating  for  aneurysm,  wnile  operating  for  hernia,  stone,  or  cataract  coat 
S125;  an  ordmsry  labor  case  was  S15  to  S25;  a  difficult  one,  S25  to  S40.  S.  C. 
Busey,  conunencing  practice  in  Washington,  D.  C,  in  1849,  got  SI  a  visit,  and 
"many  times  the  bU!  was  settled  with  a  fraction,  and  often  a  small  fraction,  of 
that  amount."'  At  present,  the  average  bill  for  a  city  visit  is  S3  (S2  in  some  lo- 
coUties),  and  consultations  and  obstetrical  and  surgical  cases  are  paid  in  pro- 
portion. In  England,  the  average  consultation  fee  was  a  guinea  up  to  1870, 
after  which  it  became  customary  to  ask  two  guineas  for  the  first  visit  and  one 
guinea  afterward.  If  required  to  travel  the  cTiarge  was  an  additional  guinea  a 
mile,  until  about  1845,  when  railway  locomotion  reduced  this  to  two  guineaa 
per  three  milefl  (Power).  In  the  country  districts,  or  among  the  poor,  visits 
■nay  be  variously  ten  shillings,  five  slullings,  eighteen  pence,  or  sixpence. 
TTie  country  doctor  usually  charged  for  the  medicines  he  prepared  and  supplied 
rather  than  the  advice  rendered,  e.  g.,  bleeding  Is.  6d.,  bolus  In,  6d.,  draught 
and  pill  Is,  9d.,  iter  (journey  to  house)  Is,  6d,  The  Poor  Law  appointment  in 
1845  was  usually  £20  per  annum  for  each  parish,  IDs.  extra  for  a  Diidnifety 
case,  with  an  additionaJ  2b.  6d.  if  the  patient  lived  three  miles  away  (Power'lf. 
The  socialization  of  medicine  by  panel  practice  has  impo»>d  much  ertra  work 
at  small  compensation  upon  English  physicians,  and  has  doubled  the  labors  of 
tho«e  not  on  miUtary  duty  in  the  recent  war. 

In  France,  during  the  Napoleonic  wars,  a  cabinet  consultation  or  a  city 
visit  was  10  sous  (1805-39);  by  1850  it  was  1  franc.  Bloodletting  was  1  livre; 
an  accouchement,  12  livres.  In  Prussia  (1906),  physicians  and  patients  make 
whatever  bargain  they  choose:  2  to  20  marks  for  an  office  visit,  1  to  10  marks 
for  a  subsequent  visit  or  a  consultation,  4  to  10  marks  for  a  confinement,  with 
half  as  much  again  for  twins,  3  to  15  marks  for  removing  a  tonsil,  10  to  30 
marks  for  setting  a  fracture.  In  1892,  over  half  the  physicians  of  Berlin  were 
making  less  than  3000  marks  annually;  about  one-tenth  were  making  over 
10,000.  At  Berlin,  in  1908,  the  salary  of  a  professor  ordinarius  was  4800  marks, 
with  increases  of  400  marks  every  four  years,  up  to  a  limit  of  7200  marks  at 
the  end  of  twenty-four  years'  service.  Outside  Berlin,  it  begins  with  4200 
and  ends  with  6600  marks.     A  salaried  extraordinarius  gets  2600  marks  to 

•  Gushing:  Brit,  Med.  Journal,  Lond.,  1913,  ii.  291. 

'J.  J.  Walsh:  "Physicians'  fees  down  the  ages,"  Intemat,  Clin,,  Phila., 
1910,  20  B.,  iv,  259-275. 

'  Samuel  C,  Busey:  Personal  Reminiscences,  Washington,  1895,  63. 

*  D.  A.  Power:  Jbdub,  Amst.,  1909,  nv,  292-293. 
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start  with,  with  4800  marks  as  the  limit.  In  Austria,  the  extraardiiuriiB 
starts  with  3200  kronen  and  reachea  4000  knMien  in  a  decade.  Flexwr  mjt 
that  a  prominent  Gennan  professor  disckised  the  sources  of  his  inoooK  « 
"S300  as  hospital  physidan,  paid  by  the  city;  S2000  as  profesacM',  paid  by  tk 
state;  KOOO  in  student  fees.  He  also  does  some  consultant  practice  in  th  I 
sitemooD."> 

Modern  art,  like  that  of  the  seventeenth  century,  has  repre- 
sented medical  subjects  in  varied  and  manifold  ways.  One  proai- 
Dent  characteristic  of  modernity,  "the  strange  disease  of  modos 
life,"  ifi  to  seek  what  is  odd  and  new,  and,  in  art,  to  find  insiHialioB 
in  u^ineSB.  Goya's  canvasses  in  the  Prado,  for  instfince,  and  pu^ 
ticularly  his  etchings,  are  triimipha  of  the  macabre.  His  fi^in- 
tions  of  teratology,  idiocy,  insanity,  death  by  violence  and  gencnl 
bloodshed,  show  the  curious  interest  in  the  horrible,  the  scJenm 
delist  in  death  which  the  Goncourts  thought  essentially  Spanish: 
"Le  gtnie  de  I'horreur,  c'est  Je  ginie  de  I'Eapagne."  The  Muafe 
Wiertz  in  Brussels  affords  another  example  of  this  tendency. 
Infanticide,  suicide,  premature  burial,  and  eroticism  are  tie 
special  themes  of  this  artist.  Charcot  gives  an  interesting  grn^ 
of  blind  men  by  the  Japanese  artjst  Hokusai.  The  impressioiuat 
D^as,  working  with  the  precision  of  a  Dutch  interior  punta, 
has  excelled  in  rendering  the  artificial  movement  of  ihe  balleritui 
His  nudes  are  as  ugly  as  those  of  Rembrandt.  A  more  recent  de- 
velopment is  the  scabreux,  which  has  been  exhaustively  treated  by 
modern  cartoonists  and  caricaturists,  like  Gavami,  and  in  the  cso- 
vasaes  of  the  German  Secessionists,  Some  of  whom  have  represented 
childbirth,  for  instance,  with  appalling  frankness.  Every  recent 
Salon  des  r^usis  at  Paris  has  had  something  of  this  kind.  Al«^ 
more  conventional  lines  there  have  been  plenty  of  canvases  r^ 
resenting  doctors  at  the  bedside  or  surgeons  operating  in  clinic; 
and  of  pictures  of  the  old-fashioned  hterary  type,  which  tell  a 
story,  such  as  Wilhelm  von  Kaulbach's  "Narrenhaus"  {1837}, 
E.  Hamman's  Vesalius;  Germain  Colot  cuttit^  for  stone  in  the 
presence  of  Louis  XI  (1414),  by  Rivoulon;  Par6  operating  on  the 
outskirts  of  a  besieged  town  by  L.  Matout;  the  "Pesttf^res  de 
Jaffa"  of  Antoine-Jean  Gros;  G^ricault's  "Ferarae  Paralytique" 
(1820);  Robert  Henry's  "Pinel  k  la  Salpetrifire";  Feyen-Perrin's 
"Legon  de  Velpeau";  or  Pfen  demonstrating  hemostasis  by  ford- 
pressure  (L.  Gervex).  Others,  such  as  Andrea  Cefaly's  dentist 
(1875),  Laurent  Gsell's  picture  of  Pasteur  inoculating  against 
hydrophobia,  Eklelfelt's  "Pasteur  in  his  laboratory,"  Camille 
Bellanger's  art-students  dissecting  at  the  E>:ole  pratique,  A. 
Brouillet's  picture  of  Charcot  demonstrating  a  hysterical  case  at 
the  Salp^ri^re,  or  Julian  Story's  laboratory  at  St.  Lasare,  show  the 

>  Flexner:  Op.  eU.,  pp.  14S,  203-299. 
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tendency  toward  realistic  or  photographic  representation,  as  of 
something  "caught  in  the  act."  Carolus  Duran,  Saigent,  Cecilia 
Beaux,  and  others  have  made  many  excellent  oil  portraits  of  re- 
cent physicians.  Many  modem  medical  men  have  Ulustrated  their 
own  works,  in  particular  the  Bells,  Henle,  His,  Leidy,  and  Lister. 
Auvert,  Cruveilhier,  Bright,  Lebert,  Hope  and  Carswell  left  great 
polychrome  atlases  of  disease.  Paul  Richer  made  a  beautiful 
drawing  of  Charcot,  and  Charcot  himself  was  a  talented  draughts- 
man and  decorator  of  porcelain.  His  pencil  followed  the  lead  of  the 
comic  and  the  fantastic,  and  his  caricatures  of  the  Paris  Faculty, 
as  friends  in  council  {L'Ariopage)  and  in  Indian  file  (en  queae),  are 
delicious.  Sir  Seymour  Haden,  the  sut^eon,  was  one  of  the  most 
accomplished  of  modem  etchers.  In  sculpture,  we  have  Alfred 
Boucher's  bas  rehef  of  Tobias  restoring  his  fathw  to  sight  (Musfe 
de  Troyes),  FalguiSre's  full-length  statue  of  Charcot  (SalpStri^re, 
1898),  and  the  more  conventional  Egures  of  English  and  American 
physicians  in  various  localities.  Rodin  has  made  a  large  number 
of  curious  shorthand  notations  of  human  anatomy,  as  preparatory 
to  his  peculiar  mode  of  treating  marble.  Of  the  many  recent 
monuments  to  8ervetus,  we  may  mention  the  figure  on  the  funeral 
pyre  in  the  Place  de  Montrouge  (Paris)  by  Jean  Baffier,  the  con- 
templative Servetus,  in  doctor's  cap  and  gown,  in  the  vestibule  of 
the  Museo  Velasquez  at  Madrid,  the  statue  of  the  martyr  in  prison 
by  Roch  (Aanemaase),  the  Rodinesque  nude  by  Joseph  Bernard 
at  Vienne  (Isdre),  the  gowned  seated  figure  on  the  portico  of  the 
edifice  of  the  Faculty  of  Medicine  at  Zaragoza,  and  the  expiatory 
plinth  of  rough-hewn  granite  at  Geneva.  Servetus  has  also  been 
commemorated  in  a  play  by  the  Spanish  dramatist  and  physician, 
Joe^  Echegaray  {La  muerie  en  los  iafeios'). 

As  modem  physicians  have  been  abundantly  caricatured  in 
the  graphic  arts,  so  the  business-like  tendencies  of  the  profession 
in  our  own  time  have  afforded  liberal  opportunities  for  literary 
satire.  Baas  has  hit  ofF  the  early  nineteenth  century  doctors  of 
this  type  as  characterized  "by  the  fashionable  cut  of  their  clothing, 
their  universal  greetings  and  rapid  gait,  their  imperturbable 
amiability,  and  the  thermometer,  stethoscope,  percussion  hammer, 
etc.,  peeping  out  of  their  coat  pockets."*  All  this  implies  a  some- 
what sweeping  survey  of  a  whole  period,  but  we  find  similar  traits 
of  smartness  in  such  characters  as  Dickens'  Dr.  Slammer  in  Pick- 
mck  OT  Dr.  Jobling  in  Martin  Chuzzlewit,  and  Charles  Reade's 
Dr.  Aberford  in  Christie  Johnstone.    Thackeray's  Dr.  Firmin  and 

■  ObIct  mentkfflB  another:  "Hie  Refomm  <rf  Geneva"  (privately  printed, 
1897),  l^  I^trfeMin-  Shields  (Princeton). 
*  Bbm:  Op.  eU.,  p.  770. 
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Wilkie  Collins's  Dr.  Downward  repreamt  types  ot  a  craftier  and 
toon  dubious  kind.  The  best  imagiiiative  prntrait  (rf  the  higb- 
bnA  jAiy^dan  of  intdQectual  t>'pe  is  that  of  Lydgate,  in  Gtxxgi 
Biot's  "^liddlemarch,"  a  aovei  which,  m  the  wb<^,  affords  the 
most  effective  side-G^t  on  Ei^iah  medicine  in  the  late  GewBJaii 
and  eaTl>-  MctOTian  periods.  The  keenest  edge  of  the  author's 
satire  is  reached  in  the  medical  goesip  of  the  gentlewomen  in  the 
tenth  chapter.  Mrs.  CadwaOada  likens  Casaubon,  the  foesil 
bridegroooi  of  the  beautiful  Dorothea,  to  a  dose  of  medicine,  "nasty 
to  take  and  sure  to  disagree";  and  Lady  Chettam,  in  discusang 
Lydgate's  superior  famil>'  connections,  ofaeerves: 

"One  docs  not  expect  it  in  a  pnctitioDer  (rf  that  kind.  For  my  own  put, 
1  tike  a  medical  man  more  on  a  footing  with  my  servants;  they  are  often  ifi 
the  clevner.  I  aseine  you  I  found  poor  Hick's  judgment  unfailing;  1  wra 
knew  him  wrong.    Be  was  coarse  and  butcherlike,  but  he  knew  my  constita- 

The  same  note  is  sounded  in  Major  Pendenois'  horror  lest  s 
lady  marry  her  uncle's  doctor,  which  would  seem  a  far  cry  from 
the  present  esteem  in  which  physicians  are  held.  Henry  James' 
"Washington  Square"  (1880)  opens  with  an  amusing  assurance 
of  their  superior  status  in  the  United  States.  Balzac  immortalized 
the  French  countrj-  doctor,'  no  less  than  Dupuytren  was  the 
ori^nal  of  his  Desplein,  but  his  Horace  Bianchon  is  a  fancy 
portrait.  Oastave  Flaubert,  Samuel  Warren,  Charles  Lever, 
Oliver  Wendell  Holmes,  Weir  Mitchell  have  all  approached  the 
subject  from  diiferent  angles.  Mitchell  has  made  a  clever  study 
of  a  quack.*  The  medical  students  of  Dickens,  Albert  Smith, 
and  others  are  sufficiently  well  known.  Turgenieff's  BazarolT,' 
the  agnostic,  anarchistic  student  of  lAstem  European  type,  is  a 
genuine  creation. 

The  conditions  of  medical  education  in  modem  times  may  be 
briefly  slated  as  follows:  The  teaching  of  medicine  as  a  science,  as 
something  of  hii^er  scope  than  its  practice,  began  with  the  founda- 
tion of  laboratories  and  with  the  gradual  assemblage  of  specialties 
as  uiiits  in  university  instruction.  From  Boerliaave's  time  on, 
great  teachers  have  alwaj's  had  a  limited  number  of  brilliant 
pupils,  who  had  it  in  themselves  to  be  what  they  were,  but  the 
average  medical  student  did  not  begin  to  come  into  contact  with 
the  actual  working  facts  and  experiences  necessary  for  his  "educa- 
tion," until  he  was  given  an  opportunity  to  test  and  tr>'  things 
for  himself,  and  this  was  only  possible,  even  in  anatomy,  when 

■  Balzac:  Le  m^decin  de  campagne  (1833). 

'  Weir  Mitchell :  The  Autobiography  of  a  Quack,  New  York.  1900. 

•  Turgenicff:  Fathers  and  Sons  (1862). 
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practical  work  was  substituted  for  routine  didactic  lecturing,  often 
based  upon  fantastic  theories  emanating  from  the  teacher's  brain. 
German  university  teaching  was  for  a  long  time  didactic,  but  with 
the  foundation  of  such  laboratories  as  Purkinje's  at  Breslau  (1824), 
Liebig's  at  Giessen  (1825),  or  Virchow's  at  Berlin  (1856),  there 
was  a  new  departure;  and,  although  it  took  a  long  time  for  the  new 
movement  to  get  under  way,  yet,  since  the  advent  of  Virchow  and 
his  contemporaries,  the  modem  world  has  been  going  to  school 
t"  Germany  in  the  sciences  upon  which  medicine  is  based,  while 
England  and  France  have  mainly  excelled  in  the  organization 
of  hospital  and  chnical  teaching.  As  late  as  1842,  Helmholtz, 
graduating  as  an  army  sui^eon,  discussed,  among  other  theses,  a 
surgical  operation  which,  like  Haller  in  the  past,  he  had  never  seen 
or  tried.  While  German  medicine  was  in  the  throes  of  "Nature 
Philosophy,"  Laennec  and  Louis,  Bright  and  Addison,  Graves 
and  Stokes,  Dupuytren  and  Astley  Cooper,  were  turning  out 
crowds  of  competent  clinicians  and  surgeons.  At  the  present 
time,  German  medical  education  is  based  upon  the  sound  assump- 
tion that  all  the  specialties,  even  dentistry  or  obstetrics,  are  so 
many  phases  of  physics  and  chemistry,  and  there  is  hardly  one  of 
her  eminent  teachers  who  has  not  done  original  work  in  some 
fundamental  branch  of  medicine  at  the  b^inning  of  his  career. 
In  the  United  States,  conditions  were  entirely  different.  In  colo- 
nial times,  the  medical  student,  however  poorly  educated,  had,  at 
least,  the  advantage  of  being  under  a  preceptor,  and  thus  coming 
into  actual  contact  'With  the  details  of  medical  practice.  But  in 
the  stress  and  competition  of  a  growing  democracy,  this  custom 
was  soon  discontinued,  and  while  one  or  two  medical  schools 
maintained  a  certain  level  of  excellence,  a  vast  number  of  inferior 
schools  were  permitted  to  spring  up  which  had  no  reason  for  ex- 
istence. In  the  first  half  of  the  century,  ambitious  and  enterpris- 
ing American  students,  who  had  the  means,  were  going  to  Paris  to 
study  under  Louis,  or  to  Astley  Cooper  in  London;  in  the  later 
period,  they  were  swarming  to  Virchow  in  Berlin,  to  Charcot  in 
Paris,  or  to  Billroth  in  Vienna,  It  was  only  toward  the  end  of 
the  nineteenth  century,  under  the  direction  of  Eliot  at  Harvard, 
BiUings,  Welch,  and  Osier  at  the  Johns  Hopkins,  and  Pepper  in 
Philadelphia,  that  medical  teaching  began  to  be  true  university 
teaching,  in  the  sense  of  training  a  student  to  make  use  of  his  own 
mind  as  a  substitute  for  blind  acceptance  of  dogma.  In  the  early 
period,  scores  of  able  American  physicians,  it  is  true,  came  out  (rf 
inferior  schools  and  learned  their  medicine  by  practisii^  it,  but 
what  they  accomplished  was  due  to  themselves  and  not  to  the  con- 
ditions from  which  they  sprang. 

On  the  continent,  clinical  medicine  was  ably  taught  by  Cor- 
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■nmat,  laSimee,  LomE  mnd  Ti 

Frerichs  in  Beriin,  Sbtda  and  Oppobv  ■  TicKia.  At  tb  tsK, 
"map  diagDOBes,"  Eke  detg)it-flf-lHUid  WMfKfy,  wne  the  b^Don. 
Cfwiflart  once  lemailced  tbu  theanbjert  «f  an  ofl  paiiitH^mBt 
have  been  a  victim  of  heart  tfiwaae  and  it  laimd  to  be  so.  Fie- 
ricbs  was  ao  infatuated  with  this  oih  that  he  nera-  adnatted  i  ] 
Hig(pinin«  to  be  wrong.  Yet  the  moBt  ^act  methods  known  woe  I 
employed  in  the  elinica.  Conriaart  was  the  remn-  of  pocnnon. 
Hie  stethoscope,  in  Loennec'a  bands,  was  the  meana  d  devdopng 
the  science  of  dueasee  of  the  cbest.  I«ais  and  the  Iridi  dininm 
introduced  pulse  timing  by  the  watch.  Fionx  invented  the  pks- 
imeter.  Wundeilich  put  dinical  thennfanetiy  upon  a  scientific 
basis.  The  stetbosoc^ie  was  fitat  mentiaBed  in  the  Hamrd 
Catalogue  in  1868-60,  the  micraaci^  in  1869-7D.  TfaennometA 
began  to  make  their  appearance  in  En^irii  hospitals  about  1866-67, 
and  came  into  general  use  about  1868-70.  They  woe  aboot  teo 
inches  long,  so  large,  in  fact,  that  it  totA  at  least  fire  minutes  For 
tbem  to  register  the  axillaiy  tempcfature,  and  so  dumsy  that,  u 
Brunton  relates,  they  wen  carried  undo-  the  aim,  "as  cme  m^t 
carry  a  gun."'  Tbdr  reduction  in  eixe,  indeed  the  inventioD  of 
the  pocket  thermometer,  was  due  to  Sir  Cliff<Hil  Allbutt  (1868). 
Ndther  Keen  nor  Tyson  saw  a  clinical  themum^cr  «-  a  hypo- 
dermic syringe  during  1862-65.  BillingB,  howevo',  in  taking  tut 
of  the  wounded  from  the  seven  days  before  Richmond  (1862), 
had  provided  himself  with  both.* 

In  1840,  8ch6nlein  introduced  the  novdty  of  lecturing  in  G^ 
man  at  the  Charity,  while  Geheimrat  Wolff,  his  Berlin  rival,  con- 
ducted in  opposition  a  "UUeiniache  Klirnk,"  whae  there  was  nuther 
percussion  nor  auscultation,  and  this  pedantry  was  not  suspended 
until  shortly  before  Schonlein's  retirement  in  1857.  Schonlon's 
clinics,  as  described  by  Naunyn,*  were  of  the  hi^est  scientific 
order.  Upon  entering  the  ward,  the  short,  fat  SchSnlein  would  sink 
into  a  comfortable  arm-chair  beside  the  patient's  bed,  while  his 
assistant  read  the  case-history  with  the  necessary  details  of  auscul- 
tation and  percussion  and  all  the  chemical  and  microscopical  find- 
ings. He  would  then  rise  and  examine  the  patient,  and,  dropping 
into  his  chair  again,  proceed  to  develop  his  diagnosis  upon  patho- 
logical grounds,  and  then  discuss  the  case  from  the  point  t^  view  of 

•Sir  Lauder  Bruntoo:  Lancet,  London,  ISlfl,  i,  317.  See,  also,  the  in- 
terenting  hiHtory  of  clinical  thermometry  by  G.  Sana  Woodhead  and  P.  C. 
Varricr-Jones  in  Lancet,  Lond.,  1916,  i,  173;  281 ;  338;  450;  49S. 

•J,  8.  BillingH:  Tr,  Coll.  PhvB.,  PhiU.,  1905.  115-116.  Clinical  thft- 
mometry  wob  popularised  in  the  United  States  by  Edouaid  S^^n'a  faodn  o( 
1873  and  1876, 

'B.  Naunyn:  Die  Berliner  Schule  vor  SO  Jahren  (Sanunl.  klin.  Vorlr., 
No.  478),  Leipi.,  1908,  210,  211. 
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etiology  and  thersK''.  If  a  patient  died,  there  was  an  autopsy  with 
an  "epicrisis"  in  which  possible  errors  in  diagnosis  were  discussed. 
After  Schonlein  came  Frerichs  (1859),  who  kept  up  the  same  tra- 
ditions. He  would  examine  new  cases  directly  upon  enterii^, 
and,  if  he  found  that  his  a&sistants  had  thoroughly  studied  them, 
the  histories  would  be  read,  with  all  the  accessory  data  of  examina- 
tion of  urine,  excreta,  sputum,  larynx,  even  the  fundus  of  the  eye; 
while  microscopic  slides  would  be  demonstrated  and  pictures 
(often  from  his  private  collection)  handed  about  among  the  stu- 
dents. He  never  na^^  or  bullied  his  assistants,  treating  them, 
Naunyn  says,  as  if  they  were  essential  organs  of  his  own  body. 
His  recapitulation  of  the  case,  with  diagnosis,  sometimes  theatrical, 
was  esteemed  a  masterpiece.  It  rested  upon  a  rigorous  scientific 
basis,  yet,  in  closing  with  his  subject,  Frerichs  favored  the  minute 
bedside  casuistry  of  the  English;  and  the  patient,  if  not  removed 
in  time,  sometimes  heard  a  bad  prognosis.  Therapy  was  carefully 
considered  by  Frerichs  and  prescriptions  forthcoming,  as  part  of 
the  subject,  although,  Naunyn  thinks,  the  results  did  not  greatly 
concern  him.  Upon  the  recovery  or  death  of  the  patient,  Fre- 
richs gave  a  vivid  and  instructive  epicrisis  and,  at  the  end  of  each 
semester  came  the  "general  epicrisis"  in  which  all  the  cases  gone 
over  were  carefully  reviewed.'  Upon  such  teaching  as  this  was 
based  the  German  development  of  internal  medicine  as  a  science, 
even  down  to  the  great  clinics  of  Naunyn  or  Friedrich  MUUer. 
Traube,  who  became  clinical  director  of  the  other  wii^  of  the 
Charity  in  1853,  was  also  esteemed  for  his  exact  diagni^es.*  He 
was  more  conscientious  and  sincere  in  bedside  examination,  more 
interested  in  his  patients  than  Frerichs,  and  was  consequently 
better  liked  in  private  practice;  but,  according  to  Naunyn,  he  knew 
little  chemistry,  was  an  almost  servile  follower  of  Virchow  in  patb- 
o1(^y,  and,  in  his  efforts  to  make  clinical  medicine  subservient  to 
physiology,  sometimes  went  into  wire-drawn  subtleties  and  super- 
fine distinctions.  Virchow  favored  Traube  and  hated  Frerichs,  ao 
that  the  relations  of  these  two  were  never  cordial.  Naunyn  re- 
lates* that  it  was  a  common  circumstance  for  the  two  great  clin- 
icians to  stalk  by  at  the  head  of  their  classes  in  the  Charity  without 
taking  the  sUghtest  notice  of  each  other,  and  their  pupils  were 
tacitly  forbidden  to  associate  in  public.  Meanwhile  Virchow  was 
the  bright  particular  star  of  the  Berlin  school,  a  political  revolu- 

1  Naunyn;  Op.  dl.,  212,  21fi-218. 

'For  ffiuunple,  that  of  aortic  aneuryBm  by  laryngoecopic  detection  of 
panlysiB  of  the  left  vocal  conl  (Deutsche  KUnik,  Berl.,  1860,  xii,  39S:  1861, 
xiii,  263).  Oder  relstce  that  on  one  occasion,  when  a  postmortem  did  not  con- 
firm his  views,  l^ube  simply  said  "If  tr  hahea  nidd  richtig  gedaehtl" 

•Naunyn:  Op. «(..  219. 
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'i-'fr-jv:  ■*-ij.j'-,  una  dJSivjT  "^  riLr-r  'ji  n-— ouir  t  us  rari;- 
'pf-»-.  j:jv-.;v»<:  •^ifi:-*r^-^ .  '>T  im-  «h-  t  TirilLiir  nitt=M-er  a"  iitwiE- 
!ri'i--»"i  *.!!.■.*  tnd  lat-^'Ii**!  it  ^Kuiuimuc  s-un-nir.      Tr  tii^  atri 

W,"f,  icrt"*--;    w-.-Tid'-i^O   '."Jll'liilllllC  '.Ik    n>anT^     -jfi   ar-pnirT-i-     aiS  I 

tfci:":  : rr:. 'Ji^  ;jrivxi'-.    '.♦f  Tiut  v-j!U'iut"L  putiirn.'   "rriiiirTii 

fc'tjisJiy  vj>*^  Si-  b  ■■^•liriiciiii..""     A:  Vi«mi.   r^oit  ^it-  tl  :i 

•r.^  'i*-^  t."-r'j'Xic  '.ivii^.  '"f  "if^  if;*?r  B^rin.  erne.  ;•  nit  smI; 
""'i'^r.'iii.'d*.   i-'itk'*   &   dih&'jsi'-    ■jsufcl'T.   SeiiL'ir    jh-e^    li^it 

"■j'-'ir'A  H'r'Slov."  ssijd:   ■"'V>r.-  w^I.  TitK.  wa«.  *.*ffn.'     Sif^e . 

i.]y.  ■•Ir.jf:  iiVi'i-^yjjf:.  ^rHiiti.:-  i^i  *-j>:j-j«:.-;  ■■.::  f*a.r?i  -7-  sif 
•■■■■j'l'r.'.'k  a';  ifroiiuT  f>f  Li«  '.■'.'i'i,  !ir*'i".riri-  -'■*:' 'u-^  t^i  z^  -.t.-n^] 

ly-'/j.-y).  ii,-,'J  hltfio'ijdj  JJOI  Vj  iiLjKHCiiE  iL  tiiT  ier— .ire-  r>:ci.  id 
iji'j.'ir  '^•i<f.*.';?J';  w'jrk  iij  iw  »-:jd  iirid  inti  a  :iia'.-i.  liJiK--  TTs.-jr*. 
Wi'i.  'lu^-  :'.,.-•:.  -^rA  wi-h  H^^itkir:.  pi-bio  .rr  ijj:  -1:^'^  ri-t^ 

lJi<-  ,;;if',v.  Miirj'-.  ix'.A  '.■•iir-.*  "r^f-rji-r*  ■■:'  "Lr   :-:.i:-r':..ii    :  ~:i- 

'in-if  ^;r;'i.  irA  'i'-j^M-i  '->  inf--*  th^-  r.'^-.ir  ■■■'  -b*  cr^^i*  ::j-  t^t*  wi--^ 
\;\\w-\  'u-.::>.    In  ord<-  v,  -hr'.w  hir  --^i  !u^  It.--:  i-r^Lc-rre- 

'.vjij'-ii  ■■^■:i-  fiiriii-Jji-'i  w'-.'.h  '.•.''V.^Ti'r-  aTid  all  "l". — .-riJ :■  ;i--ei>-r!rS 

'h'-  iVf'liafi'-  <iT  \u  tl,"  li-ni-IiKij- .  if  Zif^-^rnry .  wh;>  Ohir>:':. 
fi-*.!!!  t)i(r  -i'l'-  'if  tin:  -laB".  i-]i'-i'ia'<-'i  \\i':\T  ?3s^  in  a  si.  w.  .iL-risc: 
inaninT.  i'<r  'h':  t<<-[j<-fit  of  ion-izrjers.    ftTi*Ti  ihe  ps'irr.:  wis  is- 

'  Jli-  ■-'■'■M.-i'.fi-'.l  U'*'-ni-K-  Ni.Jr,v:i  a"r:h':'.-.  v.-*}.-  h.iT-i'Lips  .-.:  •-■.■a.-lv 
■.■.,.i.J,. 

'  'JJi'-  A-.-i-tj'rjZ/iri'i-  j'rri'-r  -W'^il'iriK.  ■■rzahlt^n  '.ift.  wi--  rpc*'.n'^-«;c  ^ja! 
aii-f-iKrli-rlinr  'I'.rt  'li'-  \i-ir..  ifiH<<li".  ^in.t  vrv  Ef-rn  T'lf^  Arz^  'pi-^l-. "  Xa,:Tjjra. 
•ifi.  'ii..  'i\'i.  '££1.  Tl.i*  rrtsy  huv'  t^i-n  [lort  iif  Virch?"wV  ironical  piNtcraicia 
r''f'-r<'(i''iT  I'j  friTrii^h^.  M.  It'iP-rL'l-iiinf.-r  rf-latcs  that  he  <>nnp  saw  Frnrii^i* 
hariJ"!"!!!  ili<-  Wf*-^  of  a  livinic  |Bt'i'.-nt  t'l  sr-cur''  a  pivparati-.m  tA  trirhiiu- 
F'liir  'Ihv-  Ifti'-r  ihe  paiiTit  lii"]  of  pymia.  The  ra**  irai=  p>wi<sl  by  Vu^ 
<-lKm'.  who  U-tr^n  tlic  riMTijii-y  by  riiiriiickiiiK  the  *oli>mn  poniifiral  niaiioiT  <i 
iTifirr-  to  our  science!"     Cahf.  State  Jour. 
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nuBsed,  the  pathological  lesion  would  immediately  be  thrown  upon 
a  screen  at  the  back  of  the  stage,  and  this  theatrical  effect  never 
failed  of  impressing  his  large  audience.  Charcot's  wonderful 
lectures  were  always  carefully  written  out  in  his  own  hand  and 
handed  to  his  assistant,  as  he  passed  out,  to  be  published  in  due 
course.  His  screen  effects  have  now  given  place  to  the  epidiascope 
and  the  cinematograph,  which  has  been  utihzed  by  some  modem 
surgeons  as  the  only  way  of  making  a  large  concourse  of  students 
see  the  details  of  an  operation.'  In  the  earlier  Americaii  schools, 
clinical  teaching  was  largely  didactic,  most  of  the  schools  lacking 
true  cUnical  facihties,  and  hospital  work  being  usually  accessible 
only  to  those  who  obtained  positions  as  internes  or  extemes. 
These  deficiencies  were  set  off,  in  the  later  period,  by  the  post- 
graduate school,  in  which  the  teaching  was  entirely  practical,  and 
which  Flexner  has  satirically  described  as  "an  undergraduate 
repair  shop."'  Private  preceptors  and  quiz-masters  were  em- 
ployed by  those  who  could  afford  it  during  their  medical  courses. 
A  good  example  is  to  be  had  in  Busey's  account  of  the  private 
teaching  of  George  B,  Wood,  of  Philadelphia,  about  the  middle 
of  the  nineteenth  century.  Wood,  a  grave,  dignified  Quaker 
who  had  a  private  botanic  garden,  spent  $20,000  on  diagrams  and 
models,  and  gave  over  $60,000  in  endowments  to  the  University 
of  Pennsylvania  and  the  College  of  Physicians  of  Philadelphia, 
would  meet  his  students  nightly  at  his  private  house,  around  a 
table  lighted  by  silver  candelabra,  and  here  he  would  examine 
them,  hne  by  line,  precept  by  precept,  through  the  two  volumes 
of  his  book  on  practice  of  medicine,'  This  method  was  fairly 
typical  of  American  teaching  in  the  period.  Its  defects  were  that 
it  was  a  mere  pedagogic  rubbing  in  of  what  had  already  been 
beard  in  routine  lectures,  with  hardly  any  practical  clinical  experi- 
ences whatever.  W.  W.  Keen  says  that  the  Philadelphia  clinics, 
"until  Da  Costa,  in  the  session  of  1866-67,  took  hold  of  them, 
were  about  as  inane  and  useless  as  one  could  imagine."*  Bedside 
teaching  in  pediatrics,  and  indeed,  in  internal  medicine  also,  was 
introduced  by  Jacob!  in  New  York  in  1862-4.  What  clinical  teach- 
ing should  be  is  seen  in  Flexner's  spirited  account  of  Friedrich 
Milller's  clinic  at  Munich: 


'  Naunvii,  for  instance,  has  likened  Langenbeck's  clinic  in  Berlin  to  an 
arena  in  whiim  one  saw  Langenbeck  himself,  a  number  of  backs,  and  great 
streams  (rf  blood,  a  common  enough  experience  in  the  larger  surgical  amphi- 
theaters. 

'  Flexner:  Medical  Education  in  the  United  States,  New  York,  1910, 
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"A  patii  is  opened  in  order  to  wheel  the  patient  in.    71k  [■rfr—w  i 
the  history,  dispbys  on  the  blackboard  the  tempetatuie  thMtt,  tfacn,  in  i| 
dear  fashion,  ncplores  the  patient,  pointinK  out  what  he  finds,  dwewnai 
its  significance,  sugns^ing  alternative  explanations,  until  he  m 
the  moHt  probable  diaimoeiB.     This  fumiBfaee  the  tiapie  for  d 
further  illustration.    The  etiology,  the  patholt^,  the  tb 
condition  are  set  forth  with  wonderful  vigor  andlucidity.  .     . 

mind  at  work  is  exhibited  daily  to  two  hundred  students  or  nmc-"' 

Teacbiog  of  this  type  dep^ids  upon  the  man,  and,  other  thii^ 
being  equal,  has  existed  in  the  past  here  and  there,  llie  means 
of  its  more  general  extension  in  the  present  were  affc«ded  by  the 
liberality  of  monarchical  governments  in  Europe  and  of  miUioD- 
aires  in  America. 

(Men 


(1849),  Vnchow  at  Berlin  (1856),  Bowdit«h  at  Harvard  (1871),  Ptttenkofo 
at  Munich  (1872),  Schmiedeberg  at  Strasaburg  (1872),  liel^eicfa  at  Boil 
(1883),  Welch  at  Baltimofe  (1884),  Pasteur  at  Paris  (1888).  I^vloff  at  PMto- 


grad  (1890),  Koch  at  Berlin  (1891),  Kitasato  at  Tokyo  (1892),  Moon  at  Turn 
(1894),  and  Ehrlicb  at  fYsnkfort  (1896),  the  Imperial  InsUtuto  for  Experi- 
mental  Medicine  at  Petrograd  (1890),  the  Lister  Institute  for  Previmtiw 
Medicine  at  London  (1891),  the  Institute  Oswaldo  Crui  at  Rio  de  Janeira 
(1901),  or  such  American  institutions  as  the  laboratories  establidicd  in  Phila- 
delphia by  William  Pepper  (1895),  the  Wistar  Institute  of  Anatomy  and  Kol- 
ogy  at  Philadelphia  (1892),  the  Rockefeller  InsUtutc  in  New  Yoft  (1901), 
the  Memorial  Institute  for  Infectious  Diseases  in  Chicago  (1902),  the  Henry 
Phipps  Institute  for  TuborculoRis  in  Philadelphia  (1903),  The  Cametcie  Insti- 
tution of  Washington  (1903).  the  Rudolf  Sprcckcla  Laborator>-  (1910)  or  (be 
Heniy  Phipps  Psychiatric  Clinic  of  Baltimore  (1913). 

The  nuclei  of  medical  education  in  the  United  States  and  Canada  have 
invariably  been  associated  with  some  eminent  name  or  names. 

With  the  foundation  of  the  medical  faculty  of  the  University  of  Penn- 

glvania  (1765)  are  associated  Morgan,  Shippen  and  Rush;  with  that  of  King's 
>UeKe,  New  York  (1768),  John  Jones  and  Samue!  Bard;  with  that  of  Harwd 
(1783),  John  Warren  and  Benjamin  Waterhouse;  with  that  of  Dartmouth 
(1797),  Nathan  Smith;  with  Ihe  College  of  Physicians  and  Suivcihie,  Sew 
York  (1810),  Samuel  Bard,  David  Hoeack,  Valentine  Mott,  Wright  Port, 
Samuel  Latham  Mitchill  and  John  W.  Francis;  with  the  Medical  Department 
of  Yale  (1810),  Nathan  Smith,  Jonathan  Knight  and  Benjamin  Silliman; 
with  that  of  Transylvania  University,  Lexington,  Ky.  (1817),  Benjamin  ff. 
Dudley  and  Daniel  Drake;  with  that  of  the  Medical  College  of  Ohio.  Cin- 
cinnati (1819),  Daniel  Drake;  with  that  of  Bowdoin  College,  Brunswick,  Mr. 
(1820),  Nathan  Smith;  with  the  Medical  College  of  South  Carolina,  Charles- 
ton (1824),  Samuel  Henry  Dickson;  with  the  Jefferson  Medical  Odkge. 
Phdadelphia  (1825),  George  McClellan,  John  Kberle  and  Nathan  R,  Smith; 
with  the  Rush  Medical  College,  Chicago  (1837),  Daniel  Brainerd.  A  remaik- 
able  center  of  medical  education  in  its  day  was  (he  College  of  Phj-sicians  and 
SurReoilB  of  the  Western  District  of  the  State  of  New  York,  founded  June  12, 
1812,  and  locat*^  at  Fairfield,  N,  Y.  In  its  palmy  days,  this  was  the  second 
largest  medical  school  in  the  country,  with  a  roster  of  217  students  in  1834. 
and  a  total  record  of  3123  students  and  589  graduates.  Its  faculty  includol 
such  men  as  Lyman  Spalding.  T,  Romeyn  Beck,  Reuben  D.  Mussey,  and  Frank 
H.  Hamilton.'    Upon  its  extinction  in  1840,  its  effects  were  divided  between 

'  Fle.xner:  Medical  Education  in  Europe,  p.  170. 

'  N.  R.  Da\-is:  Contributions  to  the  History  of  Medical  Education  (etc.), 
Washington,  1877. 
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the  medical  schools  of  Albany  and  Geneva,  N.  Y.,  the  latter  of  which  (opened 
F^ru&ry  10,  1835)  became,  in  1872,  the  present  Medici^  Department  of 
SjrracusB  Umveraity,  associated  with  the  namei)  of  H.  D.  Didama,  Willard 
Parker  and  Alonio  Clark. 

Tbe  Medical  Faculty  of  McGill  University,  Montreal  (1820),  sprang  from 
a  oouTse  ot  teazling  at  the  Montreal  General  Hoepital  (1820),  which  orinnated 
as  a  eauSl  boiue  in  Craig  Street  (1819),  acquired  for  the  aick  by  the  Female 
Benevoleot  Society,  or^aniied  to  reUeve  the  suffering  poor  of  Montreal  during 
the  severe  Canadian  winter  <A  1817.  The  Faculty  acquired  its  qtlendid  new 
buildings  in  ig01.> 

In  1869,  according  to  the  Bureau  of  Education,  there  were  72 
medical  colleges  in  the  United  States,  of  which  59  were  regular,  7 
homeopathic,  5  eclectic  and  one  botanic  (Tyson).  In  1859  the 
Chicago  Medical  College  introduced  the  novelty  of  a  three  years' 
graded  course  of  study,  but  the  requirements  were  not  rigidly  ad- 
hered to.  The  first  real  reform  in  American  medical  education 
was  made,  in  1871,  by  President  Charles  W,  Eliot,  of  Harvard, 
who  raised  the  entrance  requirements  of  the  Harvard  Medical 
School,  lei^hened  its  curriculum  to  three  years,  and  graded  it, 
providing  at  the  same  time  better  facilities  for  clinical  and  labora- 
tory instructions.  In  1880,  the  three  years'  course,  of  nine  months 
each,  was  extended  to  four  years;  in  1892-93  it  was  made  oblig- 
atory; and  an  academic  degree  was  required  for  admission  in 
1901.  The  three  years'  graded  course  was  introduced  in  the 
medical  departments  of  the  Universities  of  Pennsylvania  and  Syra- 
cuse in  1877,  to  be  followed  by  Ann  Arbor  (1880)  and  others.  In 
1893,  the  Johns  Hopkins  Medical  School,  organized  by  President 
Daniel  C  Gilman,  John  S.  Billings,  Henry  Newell  Martin,  and 
William  H.  Welch,  was  opened,  and  with  it  came  the  opportunity 
for  teaching  scientific  medicine  by  modem  methods.  Billings's 
orif^nal  recommendations  for  the  Johns  Hopkins  Hospital,  made 
in  1875,*  included  not  only  the  care  of  the  sick  poor,  but  the  graded 
accommodation  of  pay  and  private  patients  in  rooms  or  suites  of 
rooms,  proper  education  of  physicians  and  nurses,  and,  above  all, 
the  promotion  of  "discoveries  in  the  science  and  art  of  medicine, 
and  to  make  these  known  for  the  general  good."  He  insisted  that 
the  out-patient  department  should  be  connected  with  the  building 
set  apart  for  the  instruction  of  students,  and  separated  from  the 
administration  buildings;  that  clinical  instruction  should  be  mostly 
given  in  the  wards  and  out-patient  department,  and  not  in  an 
amphitheater,  except  in  the  surgical  unit;  that  medical  cases 
afaould  not  be  brought  from  beds  to  an  amphitheater;  that  there 
should  be  two  pharmacies  and  a  training-school  for  nurses;  and 

'  Maude  E.  Abbott:  An  Historical  Sketch  of  the  Medical  Faculty  of 
McGill  University,  Montreal,  1902. 

■  Hospital  Flans,  five  eeeayB,  New  York,  1875.  3-11,  passim. 
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that  a  perfect  system  of  records,  financial,  historical,  and  cfiniaL 
should  be  kept.  With  Osier  as  physiciau-in-chief ,  Welch,  Hafatcd, 
and  Kelly  in  the  chairs  of  pathology,  sui^ery,  and  gyneodof!,! 
brilliant  and  efficient  medical  faculty  was  soon  developed,  lill 
actual  work  in  wards,  chnics,  dispensaries,  laboratories,  andikxl- 
house  as  the  basis  of  teaching.  A  bachelor's  d^ree  is  requind  for 
admission,  the  students  serve  as  clinical  clerks  and  surgical  dmei^ 
after  the  Scotch  and  English  fashion;  the  laboratories  and  dinie 
cooperate  as  hospital  units,  as  in  Germany.  Billings  lectured  « 
medical  history  before  the  boepital  was  opened,  the  subject  boDiE 
furthered  by  Osier's  evenings  with  his  students  at  his  home  and  Ik 
the  meetings  of  the  Hrapital  Historical  Club.  Osier  lequimih^ 
students  to  read  and  report  on  the  foreign  medical  jouiiiak,  and 
otherwise  develop  the  art  of  self-direction.  The  example  of  Johns 
Hopkins  soon  set  the  j>ace  for  Boston,  Philadelphia,  New  Harn, 
Ann  Arbor,  Chicago,  and  elsewhere.  The  New  York  Polyclinic, 
our  first  institution  for  post-graduate  instruction,  was  founded  t? 
John  A.  Wyeth  (1881)  and  opened  in  1882.  At  the  Univ«at>-  of 
Pennsylvania,  a  fourth-year  course  of  entirely  practical  work  ins 
introduced  in  1892-93,  laboratories  of  hygiene  (1892)  and  clinial 
medicine  (1895)  were  added  through  William  Pepper's  effofts. 
and,  in  1903,  the  Phipps  Institute  for  Tuberculosis  was  added  as  i 
clinical  plant.  On  September  25,  1906,  the  Harvard  Medical 
School  acquired  a  magnificent  set  of  new  buildings.  Such  Anxn- 
can  schools  as  the  Jefferson  (Philadelphia),  the  University  of 
Michigiin  (Ann  Arbor),  the  Rush  and  Northwestern  (Chicago'. 
the  I'nivcrsitj'  of  Minnesota  (St.  Paul),  have  now  ver>"  good 
laborutorj-  and  clinical  facilities,  and  there  is  much  prospect  oi 
improvement  in  the  South.  The  Medical  Department  at  Washing- 
ton I'nivcrsify  (St.  Louis)  has  recently  acquired  a  handsome  en- 
dowment and  buildings.  Minneapolis  is  equally  well  off  in  this  re- 
spect. The  two  leading  Canadian  schools,  McGill  (ilontresdi 
and  the  University  of  Toronto,  are  organized  on  the  English  fJan 
and  are  of  a  high  grade  of  excellence. 

In  l!M)i)-ll,  Abraham  Flexner,  at  the  instance  of  the  Carafpe 
Foundation  for  the  .Advancement  of  Teaching,  made  two  close 
and  cumitrehenyive  studies  of  the  status  of  medical  education  at 
home  ami  jibroad,'  and  his  strictures  on  American  conditions  n- 
citrtl  a  storm  of  comment  and  criticism.  In  a  work  of  thb  smaD 
oompa^,  it  is  not  profxise*!  to  go  into  details,  Flexner 's  descrip- 
tions of  what  he  s:»w  are  truthful  and  sincere,  and  therefore 
autlmritaiivt',    Man\-  inferior  metlical  whools,  brought  face  to  face 
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I  with  the  fact  that  "An  unpleasant  truth  is  better  than  a  pleasant 
I  falsehood,"  doubtless  resented  an  invitation  to  go  out  of  business 
I  if  they  could  not  improve  themselves.  That  there  have  been  too 
p  many  American  medical  schools — 39  in  Illinois,  14  in  Chicago,  42 
[  in  Misaouri,  with  12  survivors,  43  in  New  York,  with  11  survivors, 
27  in  Indiana,  with  2  survivors,  20  in  Pennsylvania,  with  8  sur- 
vivors, 18  in  Tennessee,  with  9  survivors,  20  in  Cincinnati,  11  in 
Louisville — was  an  inevitable  resultant  of  conditions  of  growth 
in  a  democracy,  as  also  the  amazing  overplus  in  the  number  of 
physicians — one  doctor  on  the  average  for  every  691  persons  in 
the  entire  United  States,  1  :  460  in  New  York,  1: 580  in  Chicago, 
1  :  365  in  Washington,  D.  C,  as  against  1  :  1940  in  the  whole 
German  Empire,  1  :  2120  in  Austria,  and  1  :  2834  in  France.  The 
surface  explanation  is  simple.  There  are  more  people  in  the  world, 
consequently  more  physicians,  American  conditions  indicating  a 
definite  lack  of  restrictive  requirements.  Billings,  in  his  survey 
of  American  medicine  in  1876,  accepted  these  conditions  philo- 
sophically for  two  important  reasons,  viz.,  that  a  young  man  who 
has  spent  so  many  years  "in  the  study  of  medicine  as  it  ought  to 
be  studied,  that  is  to  say,  in  preparing  himself  to  study  and  in- 
vestigate for  the  rest  of  his  life,  will  not  settle  in  certain  districts," 
and  that  to  set  a  definite  standard  for  medical  matriculation, 
graduation,  and  registration  would  be  hazardous  in  a  country  of 
such  wide  extent,  since,  to  be  uniform.  It  must  necessarily  be 
made  a  low  one.'  Moreover,  the  financial  and  other  resources  for 
improvir^  medical  education  on  a  grand  scale  were  not  at  that 
time  forthcoming  in  this  country.  The  present  ideal  is  summed 
up  in  Weir  Mitchell's  aphorism  that  "the  rate  of  advance  in  medi- 
cine 18  to  be  tested  by  what  the  country  doctor  is,"  in  other  words, 
the  people  of  the  United  States  should  see  to  it  that  they  have  the 
same  highly  trained  physicians  that  every  peasant  can  have  in 
Germany.  Of  his  early  student  days  in  the  Western  Reserve 
(1857-60),  BiUings  wrote:  "They  taught  us  medicine  as  you  teach 
boys  to  swim,  by  throwing  them  into  the  water";  and,  in  1878, 
he  believed  that  it  would  be  long  before  the  annual  number  of 
medical  graduates  at  the  Johns  Hopkins  exceeded  25.  Yet,  in 
the  third  year,  there  were  32,  and  today  many  are  settling  in  the 
smaller  locahties  of  the  South  and  elsewhere,  showing  that  ad- 
vantages for  income  and  investigation  have  materially  improved 
since  the  Centennial  year.  The  future  of  American  medical  edu- 
cation is,  like  all  other  higher  developments,  simply  in  the  hands  of 
the  only  aristocracy  we  strive  for — the  aristocracy  of  an  enlightened 
pubhc  opinioD.    One  ideal  of  our  country,  what  Emerson  called 

I  J.  S.  BiUinfp,  Am.  Jour.  Med.  Sc.,  PhUa.,  1876,  n.  it..  Uni,  p.  480. 
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its  "inyBterious  destiny,"  is  the  old  ideal  of  the  democratic  New 
England  community — the  "conversion  of  raw  material  into  effi- 
ciency," and  its  results  and  failm^  can  be  properly  judged  only 
by  thia  standard.  During  the  recent  war,  there  has  been  a  gnat 
dearth  ofphysicians  in  all  civil  and  rural  communities.  In  Mikasi- 
chusetts,  73  towns  are  without  any  registered  j^ysician  (192(F) 
and  worse  conditions  obtain  in  other  parts  of  the  country,  where 
the  deficiency  has  to  be  supplied  by  Public  Health  Nurses.  The 
difficulties  encountered  in  providing  adequate  medical  asastaoce 
for  vast  tracts  of  territory  are  well  illustrated  in  the  case  of  Ruani 
where  all  accredited  phyacians  have  to  be  university  medical 
graduates.  The  deficiency  was  supplied  by  the  institution  of  "civil 
Feldscherism,"  which  came  into  being  with  the  emancipation  d 
the  serfs  (February  19,  1861),  and  has  been  a  subject  of  heated 
dispute.  The  military  Feldschers  were  originally  those  pupils  of 
Peter  the  Great's  medical  school  at  Moscow,  who  had  suffered  s 
capitis  diminuiio  for  insubordination  or  inefficiency  and  vea 
abased  to  the  level  of  playing  regimental  barber  or  nurse  to  the 
barrack  hospital.  The  civil  Feldscher  has  been  defined  as  tbe 
"leib-medik  of  the  moujik,"  in  other  words,  he  is  a  half-fledged, 
half-educated  medical  assistant,  who  is  deputized  by  the  govern- 
ment to  take  care  of  the  vast  numbers  of  peasants,  of  whom  the 
mirs  or  village  communities  of  Russia  are  largely  made  up.'  Tbe 
village  doctor  receives  the  peasant  at  stated  intervals,  the  Feld- 
scher looks  after  him  the  rest  of  the  time,  while  "Ajdng  corps"  of 
oculists  and  other  .specialists  are  occasionally  sent  across  the  Cau- 
casus into  Sitx-ria  or  wherevcrneeded.  TheFeldscher  is  thusasort 
of  pis  atler,  and  the  reason  for  his  existence  is  a  tacit  agreement 
that  it  is  better  to  have  a  half-doctor  than  no  doctor  at  all. 

The  tendencies  of  German,  French,  and  English  medical  teach- 
ing have  l)een  determined  by  the  racial  and  national  character- 
istics of  these  peoples,  which  are  as  definite  as  the  physical  con- 
figuration or  the  chemical  composition  of  their  bodies.  For  cen- 
turies, German  university  teaching  has  followed  the  ideal  of  aca- 
demic freedom.  Education  being,  as  Flexner  says,  a  game  in 
which  the  student  must  make  the  first  move,  he  is  left  to  think 
and  act  for  himself,  and  if  he  becomes  a  poll-parrot,  it  is  his  own 
fault.  German  professors  and  students  aUke  migrate  from  town  to 
town,  as  in  the  Middle  Ages,  and  university  appointments  are  not 
local,  but  Imsed  solely  upon  fitness  and  ability.  The  medical 
Faculty  of  Berlin  is  made  up  of  outsiders.  When  the  student  haa 
passed  his  university  and  state  examinations,  he  may  practise 

cUjtxii,  327. 
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or,  if  he  has  distinguiehed  himself  by  original  research,  become  a 
Privatdocent,  with  the  venia  legendi  or  right  to  teach  on  his  own 
account,  from  which  status  he  may,  if  he  builds  up  his  reputation, 
rise  through  the  various  grades  of  professorship.  Conditions  like 
these  make  for  original  research  and  it  Beems  natural  that  the 
very  idea  of  public  scientific  lalmratories  or  institutes  for  hygiene 
or  psychiatry  should  have  originated  in  Germany.  Add  to  this 
the  sharply  drawn  distinctions  between  Wehrstand,  Lehrstand, 
and  N&krsland,  and  the  singular  fitness  of  the  race  for  classifying 
and  coordinating  knowledge.  The  faults  of  the  German  system 
are  mainly  along  practical  lines  and  are  summed  up  in  tJie  phrase 
"survival  of  the  fittest."  The  nurses,  as  in  France,  are  of  poor 
quality,  but  there  is  no  dearth  of  clinical  material,  only  the  diffi- 
culty of  making  it  available  for  lat^e  bodies  of  students,  who  are 
usually  taught,  not  in  the  wards,  but  in  the  amphitheater,  "The 
dullest  rustic,"  says  Flexner,  "has  long  since  grasped  the  idea  that 
the  professor  is  chosen  for  his  skill  and  learning."  The  hospitals 
are  full  of  patients,  but  to  get  in  close  touch  with  them,  one  must  be 
either  a  HospitatU  (Famulus)  or  a  Praktikanl,  and  the  former  has 
the  advantage.  The  HospHarU  can  follow  his  chiefs  through  the 
wards  and  examine  patients,  but  otherwise,  as  a  professor's  fag, 
engaged  in  recording  cases,  examining  urine,  preparing  slides, 
and  other  things  which  Sir  Clifford  AUbutt  designates  as  "merely 
clerks'  work,"  his  opportunities  are  not  overwhelmingly  sought 
for  by  German  students.  The  Praktikant  is  "a  non-resident  in- 
terne of  vague  status,'"  abruptly  chosen  from  his  class  and  pitch- 
forked into  the  chnical  arena,  where,  as  a  raw  student,  his  ignor- 
ance is  thrown  into  the  limelight,  and  his  chief  has  little  time  to 
correct  his  fumbUi^.  He  must  sink  or  swim  on  his  own  merits. 
The  German  professor,  a  high  priest  of  his  science  and  its  teaching, 
his  brain  stored  with  classified  knowledge,  sometimes  acquires, 
it  is  said,  a  heaviness  of  mind  which  may  degenerate  into  top- 
heaviness,  and  his  autocratic  position  may  sometimes  be  mani- 
fested as  a  "stiff  Vomekmheil,"  an  unpleasantly  impersonal  man- 
ner toward  pupils  or  patients,*  which  is  in  odd  contrast  with  the 
easy  informality  of  the  best  modem  English,  French  and  American 
traditions.  The  advantages  of  modem  French  and  English  clin- 
ical teaching  are  precisely  in  the  latter  direction.  The  relations 
between  teacher  and  pupil,  professor  and  patient,  are  less  official 
and  formal,  and  the  ideal  is,  in  Huxley's  phrase,  to  make  the  great- 
est possible  number  fit  to  survive.     Parisian  patients  are  even 

'Flexner:  Op.  cii.,  163. 

'  This  may  be  regarded  as  or  little  moment,  since  the  general  testimony 
is  in  acccvdanoe  vith  Hexner's  view  that,  all  thingi  considered,  patients  and 
pupile  are  very  fairly  treated  in  Germany. 


sdbvGoOgIc 


7HR  HISTORY   OF  MEDICINE 

snkl  to  t-ontribiitp  much  to  the  siicccss  of  clinical  insinictipn  ry 
their  r|uick,  intcllipont  rei)lie.«,'  In  Pari!",  the  hof^pitat.  I:*ai 
imlilif  chiiritics.  arc  thnnvn  open  to  student^!  cver>T\'here.  and  the 
wIkiIo  liiiii  of  French  teachinR  is  liedsitle  instructton.  Ward  tar.ir 
iiig  is  cleverly  exploited  hy  means  of  utagiai'rc;^  or  stuclont  assifla^is. 
of  whom  eiich  professor  has  to  instniet  a  large  number,  and  '.o 
whom  two  or  three  Ix-dp  each  are  allottecl  for  instruction.  S;j- 
ftiaiifs.  extcmoB  mid  internes,  are  quizzed,  in  succession,  ly  s 
nmninfr  fin-  of  questions  from  the  chief,  as  he  considers  each  oa* 
and,  Bo  informal  is  jiroccdiiro  that  it  is  no  discourtesy  for  even  an 
outsider  (o  ask  pertinent  questions.-  Clinical  study  is  optional  in 
the  first  year  and  ohligiitory  from  the  second  on,  l.'pon  padiia- 
tion,  the  student  must  write  and  publish  a  thesis  and  it  is  open 'o 
him  to  eompi'te  for  the  position  of  ugrfgi  or  assistant  professor  by 
means  of  the  nitianirx  or  public  examination.  The  French  gradu- 
al iiijr  theses  differ  fiT)m  the  Cienuan  or  Russian  in  that,  as  a  nile. 
Diey  ani  exceedingly  clever  aii<l  well-written  risiim^/i  of  what  k 
known  rather  than  i-ccords  of  original  work.  They  are  in^-aluahi!- 
f(jr  ivference.  As  with  the  Fi-ench,  the  strong  point  of  Engli^ 
medical  1eac)iiiig  is  clinical  instruction.  Emerson  said  of  tbi' 
I-lntflish  that  "theirs  is  a  Ic^ic  that  brings  salt  to  soup,  hammer  to 
nail,  OUT  to  boat,"  and,  necessarily,  the  physician  to  the  l>ctlsiiii\ 
TJie  I'^nglish  hospitals  are  not,  as  with  the  Germans  and  Fr^niiii. 
Kovcrnnicnlal  institutions  or  public  charities,  but  are  supfXinof 
by  voluntary  wntrilintions,  and,  with  the  exception  of  Oxfrirl 
where  medical  teaching  is  academic,  and  Canihridpe,  where  it  > 
cdnlincd  to  Ihe  fundamental  sciences,  the  Enghsh  ty[X'  of  iiistn:.- 
tion  is  thai  of  the  hospit.d  metlical  school.  Hei-e,  the  student  i- 
given  the  same  clinical  advantages  that  obtain  in  Paris,  the  niir^im: 
syst(^iii  is  the  finest  in  the  world,  but  the  institutions  not  twiiin 
connected  with  univcrsitic!-.  little  opportunity  for  |x>st graduate  '^r 
other  instruction  for  outsiders  has  IxH-n  affordcfi  until  recently. 
Of  the  Knglish  clinical  teacher,  Flcxner  says,  "No  matter  wlin  "'i 
how  many  attend  his  lectures,  his  pupils  are  specifically  those  with 
wlioin  he  talks  at  Ihe  bedside."  These  make  Ihoir  rounds  diiily 
with  the  iKiiise  physician,  rendering  complete  case  histories  with 
microscopic  findings.  All  are  put  through  Iheir  p:ires  twin 
weekly,  in  a  rigorous  but  urbane,  informal  spirit,  by  the  seniiT 
physician.  The  same  thing  nbtains  at  the  final  exaininaii"ii. 
whii'li  is  a  sevcri'ly  practical  grilling,  although  the  bearing  nf  tin- 
examiners  i.f  siiid  lo  be  "informal,  sympathetic,  and  easy,  evm  i" 
the  iwiiiil  (if  juiniiig  in  tea  with  the  onlookers  who  liap|>en  In  l^' 
pifsenl  when  that  national  function  liecomes  due."^ 


'  rlfXticr:  till.  rit..  L>2'.t-2:«).  '  ncMiiTr  Up.  ril..  ■•■*<:t--SM. 

'  FIcnikt:  Op.  cil..  lSS-2tlo,  :2S2. 
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■  In  modern  teflching  of  the  fundamental  sciences,  the  prindiMd  drawback 

^t  has  been  the  descriptive  or  expository  lecture.  In  tinstomy,  this  vogue  was 
'  started  by  the  eighteenth  century  men,  the  so-called  "surgeon-anatomiBta," 
^  and  particularly  by  the  Monros  at  Edinburgh,  of  whom  the  "evergreen  ler- 
II    Utt»,    up  to  1846,  "unconcpmedly  at  noon  ate  cranberry  tarta  in  the  midst  of 

pinning  studente  at  a  small  pastry  cook's,  and  with  digestion  unimpaired 

0»  next  hour  read  his  grandfather's  essays  on  hydrophobia  as  part  of  an  ana- 
II  tomical  course."'  Honest  John  Bell  tilted  vainiy  against  these  ineptitudes  of 
2     "the  windy  and  wordy  school,"  pointine  out  that  "in  Dr.  Monro's  class,  unless 

Qttre  be  a  fortunate  succession  of  bloody  murders,  not  three  subjectfl  are  dis- 
'  aected  in  the  year,"  while  "nerves  and  arteries  which  the  suraeon  has  to  dissect 
I     at  the  peril  ot  his  patient's  life"  were  demonstrated  on  a  subject  fished  up  from 

the  bottom  of  a  tub  of  spirits  and  exhibited  at  a  distance  of  a  hundred  feet.' 
'  Robert  Knox  describes  the  anatomical  teaching  in  London  during  1810-25  as 
I  the  crudest  conceivable:  "There  were  in  the  metropolLi  but  two  great  schools. 
I      In  one  of  these  the  course  began  with  hernia  and  the  fascire  and  ended  with 

hernia  and  the  fascis.  The  lecturer  read  the  descriptions  of  the  muscles  from 
'^  wretched  work.     At  the  other  a  man  of  hi);h  genius   (Abernethy), 


S2 


ing  to  despise  descriptive  anatomy,  which  his  natural  indolence  and  the 
ofhi*  ■  .  .  ■ 


spirit  ofhis  age  and  country  prevented  him  mastering,  talked  of  the  abdominal 
muaclea  as  so  many  steaks,  which  he  bufFoon-Uke  tossed  over  each  other,  when 
dissected,  counting  them  as  steak  first,  steak  second,  steak  third,  muscles  and 
tendons  which  the  first  of  descriptive  anatomists  have  failed  clearly  to  de- 
scribe."' But  even  after  Bichat,  Bell  and  Knox,  and  the  Warburton  act  of 
1832,  anatomv  was  still  treated  as  the  handmaid  of  surgery  (or  ot  the  fine  arts) 
until  the  modem  Germans — Henle,  Gegenbaur,  Waldeyer — correlated  it  with 
luBtolo^,  morphology,  and  embryolc^y.  "The  dingy,  ill-lighted,  malodorous 
diasectmg  room,  where,  as  Flexner  says,  "eight  or  ten  inexpert  boys  hack  away 
at  a  cadaver  until  it  is  reduced  to  shreds,"  still  survives  in  some  localities  in  the 
United  States.  The  anatomical  laboratory  or  institute,  such  as  the  Clover- 
Iieaf  Hall  at  Munich,  with  500  students  dissect  ing  at  once  under  the  eye  of  the 
professor,  or  Mall's  series  of  separate  rooms  at  the  Johns  Hopkins,  or  Harvard, 
with  its  extensive  cold-storage  plants,  is  an  innovation  of  recent  date.  Dearth 
of  materia]  and  too  many  students  are  the  great  handicaps,  and,  even  in  Ger- 
many, Firmer  ai]^es,  the  most  scientific  lecturing  will  never  compensate  for 
inoufficient  experience  in  dissecting.  In  England,  where  the  utilitarian  view 
has  iwevailed,  it  is  significant  that  there  have  been  no  great  anatomists  since 
the  time  of  Sir  Charies  Bell.  Homer,  Holmes,  Harrison  Allen,  Leidy  and 
Dwight  were  able  teachers  in  America,  but  the  modem  scientific  methods  were 
introduoed  by  Minot  at  Harvard  and  by  Mall  at  the  Johns  Hopkins.  Mall 
isolated  his  students  in  separate  rooms  and  done  away  entirely  with  didactic, 
descriptive  lectures.*  EdmondSouchon,  who  did  mucli  for  anatomical  teaching 
at  New  Orieans,  has  a  unique  museum  for  didactic  purposes  at  Tulane  Uni- 
versity. lYance  has  had  no  physiolofpsts  of  the  first  rank  since  Claude  Ber- 
nard, unless  we  regard  Pasteur  as  an  example.  In  England,  Foster  at  Cam- 
brid^  and  Burdon  Sanderson  at  Oxford,  both  pupils  of  Sharpey,  set  the  pace  In 
physiolo^cal  teaching.  In  America,  advanced  instruction  began  when  Bow- 
ditch  opened  the  first  physiolodcal  laboratory  at  Harvard  in  1871  and  Huxley 
brought  Newell  Martin  to  the  Johns  Hopkins  (1876),  the  traditions  being  ably 
kept  up  by  Porter  in  Boston,  Howell  in  Baltimore,  and  othera.  German  physio- 
lopcal  teaching,  the  highest  ctevelopment  of  the  century,  grew  out  of  the  ^reat 
laAoratoriea  of  Johannes  MUller  at  Berlin,  Ludwig  at  Leipzig  and  Voit  at 

'Lonsdale:  Cited  by  Stirling  (Some  Apostles  of  Physiology,  London, 
1902,  119). 

*  John  Bell:  Letters  on  Professional  Character  and  Manners,  Edinburgh, 
1810,  cited  by  Flexner. 

*R.  Knox:  Lancet,  Lond.,  1854,  ii,  393. 

*  For  a  full  account  of  the  status  of  anatomy  and  its  teaching  in  America, 
see  C.  R.  Bardeen,  Bull.  Univ.  Wisconsin,  Madison,  1905  (No.  115),  scient. 
ser.  iii,  No.  4,  85-208. 
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Mmiich,  hilt,  pvpii  in  Gcniuiny,  it  is  >trfri\  that  thrrc  is  too  murh  flabi^'-. 
li-<:tiirinK  iinil  toti  little  lnhoru(i>r>'  work  iKlcxnor).  The  laboratory  [ouO'l^-.r 
Turin  iiriiliT  H.  ItiTniti  in  1S5I  *■««  a  crater  of  fEmtt  iidivitv  undM'  J*^' 
MoliMilKitt  (lKttl-7»)  ami  AnKdo  Monhi  (ISMMM).  In  ISiH,  Muev  -■- 
qiiircil  n  liiuulMonw  w^  buililinK-  Hytln>pliy«it>lo(c.v  rcwi\-c<i  a  ureal  impn* 
at  the  NHi)hi'  Zoiiloiand  Stutioii.  ftitiniliil  hy  Anton  Dii)tm  in  1S71.  Id  tn!b'':- 
tqiy,  111)  Kun>iM>  Hat  at  the  fi<<'t  of  Virrhow  uiid  his  ptipiLi,  of  whom  C<ifai±'£ 
WUH  llii^  teiu^lierof  Weld),  who,  nith  i*ru<lilt^,  brought  fxperimental  iKiTbl-i? 
iiml  Iia(!tiTiiili)gy  to  Ainerifti.  Welrh  estublishnl  a  Miwarch  hihoraloiy  si  t:- 
JidiiiMl]oi>kiiuiinlS84.  TheFn-nehindifTcrence  tl>pfltlu>loft;^-isMho1^>bJTb' 
^Het  that  two  ntiirolcHDNt)),  C^uTMit  ani)  Marie,  held  the  ehnir  f»T  .n'an.  it 
foniHY  MlH^■ec1linK  Viupiun  in  1K72.  Marie  was  apixiinted  lo  \'ieHir  C<«rJ' 
rluiir,  "vi'rj'  niticli,"  an  OiAt  puts  it,  "an  if  Allan  Starr  or  I>.iii:i  «-eiv  ■^l^e^■■•; 
ax  wui-ewfiir  to  I'rudden."  Bacteriolc^-  han  boon  best  tauftht  in  rriinri-  M  -'f 
I'liKti'iir  Institute  am)  itH  hninchos;  in  (.lennany,  at  the  insiittiti-s  irf  Ki'i- 
Klirtinli,  \tm  Iti'hrinic  and  otliers;  in  BolKium,  bv  Bonlel :  in  Antrrii'^.  r^T 
Welrh,  Sinum  Hexiu-r,  VaUKhaii,  No\'y,  Abbott.  Em«t  and  others.  -^ 
IfrioliiKy,*'  mys  Hexiier,  "triinsfiinuPil  hyidene  from  an  empirieal  art  intcj: 
i-xtHTiiniiititl  itrieni-e,"  and  the  touching  of  the  two  Yitw  (tone  hand  in  haml  ^^ 
tlx'  foutiilation  <if  KihIi'h  Institute.  ExiK'riniootal  pharmneolner  wa:^  nN 
taiiiclil  by  Nlagoiiilic  in  Franco  and  by  Huchhcini.  TmolH',  omi  Schminifb-S 
in  tierniiiiiy.  Ilrnntiiu,  ItinfEor,  Laniiley  and  Cuidiny  in  Ixindnn.  Frai<T  i: 
l-XiiilnirKh,  re|ireHent  llu^  hi'iKht  of  KniiliAh  toachinfc.  H.  C.  n'ond  foucJ-i 
I'linirtil  iihtirninmkifty  in  Anierira  and  taufcht  thoraiM-utioii  hr  mi-i^  "' 
i-h:ir:idi-s.  C'ii»hiiy  at  Ann  Arbor,  :ind  Abel  at  tho  Johns  Iliipkin^  iDlrudunv 
till'  iiKHlini  ('■(Tniiiii  nu-tluKls.  llie  nieilirinal  tilaiit-fr.inlcn  of  tbr  C«U<«- 
of  r)i!inii!ii-v  of  the  I'liiwrsity  of  Minnesota  (jilinm\i|>oh^)  waj"  ^tiuwi  ~ 
l!ni>-H,  :iii<l  wiis  fidldwiil  l>y  snnilar  icunicnsat  tho  l'niA-<Tsitir!'  of  Wi^wt.-.- 
iMiicliMiiil.  Mii'hiKiin  (Ann  Arburl,  Nebraska  (Lineidn)  and  Warhine"  '■■ 
i.-iciilile).  Ill  \~S\,  ,1iilin  Iliintor  found  liinii<rlf  unahlo  to  answer  a  ^iiill- 
iiii|Hii't:int  ijiienliiin  put  to  him  hy  ti  iudgo  in  a  poisoninft  <Nk>c  Impn'x*'^ ! y 
this  :i]i<l  iilluT  .-luirti'iiminns  of  miifii-id  ovidonee  in  eriniinal  triuK  Aniirr 
niiiic;iii.  sr.  nii'mciriiiliwil  the  patrims  of  the  T'ni^'rsitv  of  Ijiinbiu^  s: : 
■  viii  :ii.pn.!iilmi  the  Crown  nut  In  >ri  tics  in  :ii(l  of  fotiiidioK  :i  chair  ■■f  f.^r-:.-:- 
iiii-.ii.'iii.',  TlirLUyli  hi^  ri-|«'at«ii  .■IT..rI«.  the  pjiinburuh  rhair.  the  fr^-  -r 
(in  :■!  Uiit:iiii.  «ii<  itistitiit.>.t  hv  the  Cniwn  in  ISIMi-  C.-rmanv  had  pr"-:-: 
ilii-.r.i-..r.il.v«.meliflv  vejin".'  L-.iiis  H!t\vv.>lunlar\-  h-<'tur.-»'in  I^irt-'I-:-^ 
tin-  Iti-vi.liHilm.  .-iikI  :i  c"-h;iir  was  suh«-.|Ui-ntIv  foiind«i  iit  th.-  fte-.l.-  .1.-  *■,:■:■ 
,17'.ir.  Si riiiuliam  l>.'U;in  1i>  irivi-  viihintao"  li-.'tur.-s  at  the  Odi-c-  ■•?  I^"-- 
i. 1:111-  MiiJ  .■^iiris'.vii*  111'  Ni-w  ViTk  :iii>l  wsis  apiH.inliil  prof.-swr  in  l"*i:i,  Y- 
11I.V11  H.vk  !ii'.,iiir.-.l  a  .-biir  in  tin-  Wist.Tii  Mciieal  ColW-'  in  ls|.-,.  „-.-  ■■■ 
.■Miinpl.  «:,>  f,.tI,.H„l  I.V  nlti.T  ^<■h.<.>K  Bv  \-<il^KA  .-v.-n-  m.,li.:.l  ~  i.  v  ;  : 
i;r.:ii  Urit.iiii  ]i:..l  liitiio's  im  fiin-n-'ie  nii>.iirine.  Ail.niianfo  w:i-  \n-Z.-~r 
I'liri-ii-'ir-  .l.!--^  ill  l^l.*2cim>^lstirl  niaiiily  of  law  Model  it.i.  Fl-iiril.-ir;;!!  :;..;■ 
it  ;i  i'i'Hiiiul-i>iy  -libjifi  ill  Wwi.  ;iiid  -iepiiriiti"  e\aiiiin.iri.  .n*  win-  ri^i^ilr":  '> 
Ij'ii.Ihii  li;iviT<ilv  ill  IMvl.  Nxne  air  rei|uirpii  in  Cn-miarv  m:i.!  \::--r^- 
l..-i;;d  iiii:i'iin.-  is' iiuw  l<.M  ranctit  ai  Vienna,  wlii-ft-  all  juO^-.d  :i-;'--v-.-' 
.■.•!■. 'iii'r-  ■■  :-■*  :iii>i  iinvthini;  iiiolii':d  cimneeteil  with  ciiiirt-r - -t:.  tt---:-^. 
:iri-li:i.i.r...:;T.>l-l"t)i."  -  -  - 

;-..'ri«i-!:!l..  .i.!iiiir:.l. 
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(1896),  Pasteur  Institute  Isboratories  at  Kasauli  (1900)  and  Guindy,  Madras 
(1905),  also  a  Sleeping  Sickness  Bureau  (1908)  and  an  Indian  Research  Fund 
(1911). 

In  1916,  a  School  of  Hypene  and  Public  Health  was  established  (by 
endowment  of  the  Rockefeller  Foundation)  at  the  Johns  Hopkins  University, 
under  the  directorship  of  William  H.  Welch,  and  will  cooperate  with  the 
schools  of  medicine  and  engineering. 

America,  beginning  with  Elizabeth  Blackwell's  graduation 
in  1849,  was  the  pioneer  in  medical  education  for  women.  In 
the  United  States  and  Canada,,  women  can  now  study  medicine 
anywhere  on  the  same  terms  as  men. 

The  Woman's  Medical  College  of  Pennsylvania  (Philadelphia)  was 
organized  in  1850,  and  the  Woman's  Medical  College  of  Baltimore  in  1882, 
The  earliest  lady  graduates  after  Elizabeth  Blackwell  were  Sarah  Adamaon 
Dolly  (1849)  Emma  Blackwell  (1850).  Ann  Preston  (1850),  Marie  Zakrzewska 
(1850)  and  Mary  Putnam  Jacobi  (1870).  The  English  Medical  Register  of 
1S5S  contains  the  name  of  a  single  lady  graduate  of  Geneva,  and  a  second 
was  examined  and  qualified  in  1865.  In  1874,  the  London  School  of  Medicine 
for  Women  was  opened  with  fourteen  students;  and,  in  1896,  they  acquired 
the  privil«|e  of  resident  poets  at  the  Royal  Free  Hospital.  In  the  same  year. 
the  Royal  Coll^  of  Physicians  in  Ireland  and  the  London  University  admitteti 
them  U>  the  privilege  of  examination.  No  other  London  hospital  schoob  are 
open  to  women,  but  the  umversities  of  Durham,  Manchester,  LivertMxd, 
Birmingham,  Leeds,  and  Bristol  are  coeducational.  At  Glasgow,  Aberdeen, 
Dundee,  and  St.  Andrew's  they  are  given  every  facility,  but  there  has  been 
much  opposition  in  Edinburgh. 

On  the  continent,  tiie  Swiss  universities  took  the  lead  in  1876, 
the  German  states  followed,  one  by  one,  Prussia  being  the  last  to 
throw  open  the  right  of  university  instruction  and  graduation  to 
women  in  1908.  Paris,  Vienna,  Rome,  Brussels,  Upsala,  and  Co- 
penhagen are  all  co-educational.  The  faculties  of  Paris  and  Bern 
are  the  most  frequented.  Crowds  of  enthusiastic  young  Russian 
Jewesses  flock  to  the  latter,  and  timi  out  huge  annual  batches  of 
insi^fiu^  dissertations.  The  number  of  women  graduates  who  get 
into  practice  is  SMd  to  be  relatively  small,  probably  by  reason  of 
marriage. 

Of  the  many  admirable  hospitals  constructed  in  the  modem 
period,  the  pavilion  system  attuned  a  high  plane  of  development 
in  the  Johns  Hopkins  Hospital,  planned  by  J.  S.  Billings  and  opened 
in  1889,  and  the  Hamburg-Eppendorf  pavilion,  opened  in  the  same 
year.  In  hygienic  advantages  and  economy  of  administration, 
these  structures  marked  a  great  advance  upon  the  huge,  many- 
storied  buildings  (block  hospitals)  of  the  past.  The  Peter  Bent 
Brigham  Hospital  at  Boston  (1913),  also  originally  planned  by 
BillmgB,  follows  the  same  idea.  With  the  opening  of  the  Rudolf 
Virchow  Hospital  at  Berlin  (1906)  a  new  idea  was  introduced, 
that  of  a  community  of  separate  paviUions  as  detached  hospital 
units,  and  upon  this  plan  are  based  such  hospitals  as  the  new 
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Allgemeines  Krankenhaus  at  Vienna,  the  Toronto  Henoral  Hos- 
pit^,  the  Baraes  Hospital  (St.  Louis),  and  the  Cincinnati  General 
Hospital. 

But,  of  late,  the  tendency,  even  in  Germany,  has  been  away 
from  extreme  decentralization  and  toward  a  compromise  between 
the  pavilion  and  block  systeiiLs,  the  advantage  being  greater 
economy  in  space,  excavation,  piping  aud  plumbing,  also  economy 
and  centralization  of  adminigtration.  Elxamples  of  this  tendency 
are  to  be  found  in  the  New  Cook  County  Hospital  (Chicago),  the  I" 
Henry  Phipps  Psychiatric  and  Brady  Urologic  Clinics  (Baltimore)  I" 
and  the  new  buildings  of  Bellevue  (New  York).  I 

The  6rst  children's  hospitalB  to  be  eetablished  in  this  country  were  ttw 
Child's  Hospital  and  Nursery  in  New  York  (1864)  and  the  Chiltiren'B  Hc"^ 
pitol  of  Philadelphia  (18£5). 

Some  37  iiistitutions  for  the  blind  were  established  in  Great  Britain  L^** 
tween  1791  and  1897-    The  Bemers  Street  workshop,  started  by  Misa  Gilbe*-!. 
the  blind  daughter  of  the  Bishop  of  Chichester,  set  a  model  which  has  bf^^ 
widely  copied.    Following  the  example  of  Prance  and  England,  asylums  for  tV"^ 
blind  were  established  at  Vienna  (1804)  by  W.  Klein,  Berlin  (1806),  Amslc— ^' 
dam,  Prague  and  Dresden  in  1808,  and  there  are  now  more  than  150  on  t*c==^ 
continent,  mostly  governmental.    The  first  American  school  for  the  blind  w^^*^ 
the  Perkins  Institution,  founded  at  Boston  by  John  D.  Fisher  in  1S29,  imd^^^**. 
ntate  aid.    Here  Samuel  G.  Howe,  who  also  founded  the  first  American  scho"""""**^ 
for  the  feeble-minded  (1848)  became  director  (1831)  and  educated  Lau^^^** 
Bridgman.     Institutions  for  the  blind  were  established  in  New  York  (1831  '; 

Philadelphia  (1833),  Columbus,  Ohio  (1837),  Staunton,  Virginia  (1839).  iiii^*"*" 
now  every  state  in  the  Union  makes  provision  for  this  purpose.  Schools  fc— *'' 
the  deaf  were  established  at  Edinburgh  (1810),  Olaagow  (1819),  and  elsewher^^T? 
There  are  now  over  99  in  Germany,  95  in  Great  Britain,  71  in  France,  47  i  -^•^ 
Italy,  38  in  .\ustro-Hungary,  34  in  Russia,  and  126  in  the  United  States.  Th^*^'^' 
American  movement  began  with  the  investigations  of  Thomas  Hopkin*t^ 
Gullaudet  in  Europe  (181.^),  and  the  foundation  of  the  Connecticut  A^vlurtr''^ 
(1816).  The  Columbia  In.stitution  (Washington,  D.  C.)  was  founded  by'Con^  ^ 
gress  in  18.57,  under  the  direction  of  Edward  M.  Gallaudet.  The  Americam^  "•■ 
AitTutWof  Ikf  Deaf  and  Dumb  (1847)  is  edited  by  Edward  Allan  Fay,  autho-^  ' 
of  Marriages  of  the  Deaf  in  America  (1898),  and  the  histories  of  the  Amerlcai^t  -' 
schools.  The  Volln  Bureau  (Washington,  D.  C)  was  founded  in  1890  by  Alex  ^^'^ 
under  Graham  Bell. 


The  introduction  of  outdoor  life  and  open-air  sanitaria  foi 
phthisical  patients  is  a  feature  of  modem  medicine.  Open-air^* 
treatment  exi.sted  in  Scotland  alwut  1747  and  a  seaside  hospita^^-^ 
for  scrofula  wa.s  opened  at  Margate  in  1791.    George  Bodington^^* 

(1799-1882),  of  Sutton  Colfield,  England,  in  his  Essay  on  the  Trent 

ntent  of  Pulmonary  Consumjriion  (1840)  anticipated  many  modem^^ 
views  as  to  the  ad  /ant-ages  of  cold  dry  air  for  "healing  and  closing;:^" 
of  cavities  and  ulcers  of  the  lungs,"  as  also  of  exercise  in  the  open — 
and  abundant  nutrition:  but  his  theory  was  so  roughly  handletff 
by  the  medical  critics  of  his  day  that  he  was  discouraged  froiiK. 
carrying  it  into  practice  to  any  extent. 

The  first  sanitarium  for  phthisical  patients  was  eatabUshed  at 
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Oorbersdorf,  in  the  Waldenbiirg  Mountains,  by  Hermann  Brehmer 
in  18.59.  It  still  exists,  and  its  success  has  led  to  the  foundation 
of  many  similar  institutions  in  mountain  and  winter  resorts, 
notably  those  of  Carl  Spengler  at  Davos  and  Edward  Livingstone 
Trudeau  (1848-1915)  at  Saranac  Lake  in  the  Adirondacks.  In 
1876,  Peter  Dettweiler  foundwl  the  sanitarium  at  Falkenstein  in 
the  Taunus,  introducing  the  reclining  chair  for  rcsfrKiure  in  the 
open  air,  port-able  receptacles  for  sputa,  and  other  novelties.  By 
1886,  England  had  19  hospitak  for  consumptives.  The  sanitarium 
movement  in  Germany  was  especially  fostered  by  Ernst  von 
Leyden  and  there  are  now  thousands  of  these  institutions  all  over 
the  world.  Besides  the  moimtain  and  winter  resorts,  hke  Ashe- 
ville  or  Sankt  Moritz,  the  climatic  treatment  includes  the  arid 
and  semi-tropical,  like  Arizona  or  Yalta  in  the  Crimea,  and  the 
maritime,  like  the  Riviera  and  Algiers.  The  seashore  sanitaria 
also  include  those  for  scrofula,  with  which  the  coa^t-lines  of  coun- 
tries like  Italy  and  Norway  are  dotted.  The  first  international 
congress  for  tuberculosis  was  held  July  25-31,  1888,  at  Paris,  and, 
after  the  sixth  (1901),  an  International  Association  was  formed, 
which  holds  annual  "conferences"  in  different  cities  and  prepares 
for  the  now  triennial  international  congresses,  of  which  three  have 
already  been  held  at  Paris  (1905),  Washington  (1908),  and  Rome 
(1911).  A  French  society  of  similar  title  exists  in  Paris,  and  pub- 
lishes a  Revue.  Since  the  gift  of  the  Phipps  Institute  in  1903,  the 
subject  has  awakened  keen  interest  in  America,  especially  through 
the  labors  of  Trudeau,  Vincent  Y.  Bowditeh,  L.  F.  Flick,  Arnold 
Klebs,  S.  Adolphus  Knopf,  Henry  Barton  Jacobs,  George  E. 
Bushnell,  Frank  Bilhngs,  Edward  R.  Baldwin,  Lawrason  Brown, 
Theodore  Bernard  Sachs  (1868-1916),  and  others. 

The  nursing  of  the  sick  at  the  hands  of  trained,  well-bred 
women  is  an  institution  of  modem  times.  The  period  from  the 
latter  part  of  the  seventeenth  century  up  to  the  middle  of  the 
nineteenth  has  been  called  the  "dark  age"  of  sick  nursing,  in  which 
the  status  and  competence  of  female  attendants  had  sunk  as  low 
as  the  hospitals  in  which  they  served.  Outside  the  Roman 
Catholic  orders,  in  which  discipline  and  decency  still  prevailed, 
this  was  almost  universally  the  case.  The  pudgy,  slatternly, 
dowdy  looking  female,  of  drunken  and  dubious  habits,  was  the 
type  from  the  old  colored  prints  to  the  time  of  Sairey  Gamp. 
In  1857,  the  servant  nurses  in  the  larger  London  hospitals  were 
referred  to  in  the  Times  as  follows: 

"Lectured  by  Committees,  preached  at  by  chaplains,  scowled  on  by  Ireaa- 
urere  and  Bt«wardfl,  scolded  by  matrons,  swom  at  by  surgeons,  bullied  by 
diMBers,  grumbled  at  and  abused  by  patients,  inaullcd  if  old  and  ill-favored, 
talked  flippaittly  to  if  middle-aged  Eutd  good-humoured,  tempted  and  eeduced 
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The  idea  of  training  nurses  to  attend  the  sick  in  a  specif 
school  for  the  piirpoee  originated  with  Theodor  FUedner  (1800-$4). 
pastor  at  Kaiserswerth  on  the  Rhine,  and  his  wife  Friederike,  wbo, 
in  1833,  turned  the  garden-house  of  their  pastorate  into  an  asylum 
for  dischan!ed  female  prisoners,  and  in  October,  1836,  founded  the       I 
first  school  for  deaconesses  (DiaamiasenajistaU) ,  which  became  the       1 
model  for  similar  institutions  in  Germany  and  elsewhere.    To  the        1 
Fliedners  came,  in  1840,  Elizabeth  Fry,  famous  for  her  extenaon        1 
of  John  Howard's  work  in  reforming  prisons,  and  later  Florence 
Nightingale    (1823-1910),   an   English   lady,   born   at   Florence. 
Italy,  who  devoted  her  whole  life  to  sick  nursing  and,  indeed, 
made  it  the  model  institution  which  it  is  in  English-speaking  co^an* 
tries  today.    When  the  Crimean  War  broke  out  in  March,  ISS^. 
Miss  Nightingale,  at  the  instance  of  Lord  Sidney  Herbert,  th^e" 
Secretary  of  War,  went  out  with  a  body  of  nurses  to  take  cIulk:CB 
of  the  barrack  hospital  at  Scutari,  where  her  ministrations  and      i^ 
forms  soon  became  a  matter  of  history.     In  the  face  of  the       <b~ 
difference  of  public  officials  and  the  opposition  of  narrow  bure,^»"" 
crats,  she  received  the  loyal  support  of  Lord  Raglan  and  the  ha_-  ^' 
working  army  surgeons,  and,  within  ten  days,  was  feeding  ne^>— '"V 
1000  men  from  her  diet  kitchen,  and,  in  three  months,  was  \im  ■fO' 
viding  10,000  men  with  clothes  and  other  necessities  from  her  o      _^ 
supplies.     The  effect  of  her  unexampled  success  was  such  t^^**' 
after  her  return  to  England  a  sum  of  £50,000 — the  Nifrht.inp- — rale 
fund— was  raised  to  establish  a  school  for  nurses  at  St.  ThonL— ^ 
Hospital,  which  was  opened  on  June  15,  1860,  with  fifteen  profc^^^"^ 
tioners,  who  were  scientifically  trained  as  "new  style  nurse^^- 
These  soon  filled  up  vacancies  in  the  larger  hospitals,   wh»-  ^fi 
brought    about   a   wholesale    regeneration    of    English    nursirzf. 
Nightingale  nurses  were  sought  for  everywhere.     The  adoptL*?" 
of  the  Geneva  Convention,  in  1864,  created  the  necessity  for  better 
nursing  on  the  continent;  and,  in  America,  the  movement  was 
especially  furthered  by  Marie  Zakrzewska  and  Elizabeth  Black- 
well,  the  first  training-school  for  nurses  in  the  United  States 
having  been  founded  by  the  former  in  1873.     Ehzabeth  Black- 
weU   (1821-1910),   of   Bristol,   England,   the  first   lady  medical 
graduate  in  England'  (1849),  Clara  Barton  (1821-1912),  of  Oi- 
ford,  Massachusetts,  and  Louise  Lee  Schuyler  were  instrumental 
in  oi^anizing  sick  nursing  and  medical  aid  during  the  Civil  War. 

» London  TimCH,  April  15,  1857.  Cit«d  by  Nutting  and  Dock,  History  of 
Nureing,  Nfw  York,  1907,  i,  505. 

■  Dorothea  Christiana  Erxieben  was  the  first  woman  to  receive  a  medical 
degree  in  Germany  (at  Halle  in  1754). 
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During  the  Spanish-American  War,  army  nursing  was  organized 
by  Anita  Newcomb  McGee;  and  during  the  European  War  by 
Dora  E.  Thompson,  Jane  B.  Delano  (1862-1919)  and  Julia 
8timpeon.  In  1873,  three  training-schools  were  establishetl  at  the 
Bellevue,  New  Haven,  and  Massachusetts  General  Hospitals,  and 
the  Johns  Hopkins  Training-School  for  Nurses  was  superintended 
by  Miss  M.  Adelaide  Nutting,  who,  with  Miss  Lavinia  L.  Dock, 
wrote  a  "History  of  Nursing"  (1907).  Miss  Nightingale's  "Notes 
on  Hospitals"  (1859)  and  "Notes  on  Nursing"  (1860)  are  true 
medical  classics,  distinguished  by  the  rarest  common  sense  and 
simplicity  of  statement.  She  defined  nursing  as  "helping  the  pa- 
tient to  hve,"  introduced  the  modem  standards  of  training  and 
esprit  de  corps,  and  early  grasped  the  idea  that  diseases  are  not 
"separate  entities,  which  must  exist,  like  cats  and  dogs,"  but  al- 
tered conditions,  qualitative  disturbances  of  normal  physiolo^cal 
processes,  through  which  the  patient  is  passing.  While  she  did 
not  know  the  bacterial  theory  of  infectious  diseases,  she  reaUzed 
that  absolute  cleanliness,  fresh  air,  pure  water,  light  and  efficient 
drainage  are  the  surest  means  of  preventing  them. 

Since  the  time  of  Pinel  and  Reil,  Tuke  and  Conolly,  the  proper 
study  and  care  of  the  insane  has  been  an  object  of  ambition,  often 
dimly  realized.  When  Esquirol  succeeded  Pinel  at  the  SalpetriSre, 
in  1810,  he  made  great  reforms  in  housing  and  regimen,  traveled 
all  over  France  to  carry  out  Pinel's  ideas,  founded  ten  new  asylums 
and  was  the  first  to  lecture  on  psychiatry  (1817).  Gardner  Hill 
introduced  the  idea  of  "no  restraint"  at  Lincoln  Asylum,  England, 
in  1836,  and  in  1839,  in  the  face  of  bitter  opposition,  John  Conolly 
discarded  all  mechanical  restraints  at  the  Hanwell  Asylum.  The 
abuses  attending  the  commitment  and  care  of  the  insane  in  private 
asylums  were  vigorously  attacked  by  Charles  Reade  in  "Hard 
Cash"  (1863). 

Early  American  inatitutions  were  the  State  Hospital  at  Williamabm?, 
Va.  (1773),  the  Bloomingdale  Asylum,  New  York  (1809),  now  at  White  Plains 
(1821),  the  Friends  Asylum,  at  Frankford,  outside  Philadelphia  (1817),  the 
McLean  Ho^ital,  Boston  (1818).  the  Hospitals  at  Columbia.  South  Carolina 
(1S28),  and  Worcester,  Maaa.  (1833),  the  Hartford  and  Brattleboro  Retreats 
(1836-38)  and  the  New  Jersey  State  Asylum  at  Trenton  (1848),  The  last 
was  eetablished  throuKh  the  propagandism  of  Miss  Dorothea  Lynde  Dix,  of 
Maine,  whose  work  in  amclioratint;  the  condition  of  the  insane  in  America, 
and  even  in  Great  Britain,  is  similar  to  John  Howard's  prison  and  hospital 
reforms.  She  is  said  to  have  been  instrumental  in  founding  no  leas  than  thirty- 
two  a^lums.  With  the  opening  of  the  Utica  State  Hospital  in  1843,  b^an 
what  Hurd  calls  "the  era  of  awakening,"'  and  by  1850  the  movement  for 
State  provision  for  the  insane  was  well  on  its  way.  The  State  asylums  at 
Willord  (1869)  and  Binghamlon,  New  York  (1881),  were  founded  to  set  off 
the  barbarities  in  the  treatment  of  the  chronic  insane  in  county  asylums. 

■  H.  M.  Hurd:  The  Institutional  Care  of  the  Insane,  Baltimore,  1916. 
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The  largest  American  hospitals  are  those  at  Binghamton  and  Wadungton, 
D.  C.  Pliny  Earle,  in  1867,  emphasiEed  the  impOTtance  ot  suitable  ea^kyy- 
ment  for  the  insane.  In  18S3,  ttenie]  Back  Tuke  made  a  sweeping  attad  on 
American  and  Canadian  aeyliunB,  and  in  1894,'  Weir  Mitchell  pointed  out  ttw 
deficiencies  in  the  proper  care  and  treatment  of  the  insane,  discussed  the  gn- 
eral  "woodenneas'^of  boards,  the  evils  ot  political  control,  and  indicated  Ute 
absolute  lack  of  onv  scientinc  study  of  insanity  in  American  hon>itals.  llie 
latter  idea  oripinatea  with  the  Germans.  The  very  first  article  whicn  Grieanin 
penned  for  his  Archiv  (1868*)  proposed  a  reor^uiization  of  the  Gernun  tiDS- 

e'tals  and  outlined  the  idea  of  a  psychiatric  chnic,  where  the  patients  Bhould 
!  studied  and  treated,  as  in  hospital,  before  oommitment  or  discharge.  In 
Berlin  Ideler  had  demonstrated  cases  at  the  Charity  in  1832,  to  be  followed 
by  Gneringer  (1866),  Westphal  (1869),  and  Jolly  (1890).  IWhiatric  dinia 
were  opened  at  Strassburg  (1872),  Basel  (1876),  Brealau  (1877),  Bono  (1882), 
Freiburg  (1887),  Halle  (1891),  and  elsewhere,  the  movement  cuhninatini  id 
the  fine  institution  opened  by  Kraepelin  at  Munich  November  7,  1904,  On 
April  16,  1913,  the  Psychiatric  Clinic,  donated  to  the  Johns  Hoi^iini  Uni- 
versity by  Henry  Phippe,  and  modeled  along  the  German  lines,  was  oproed 
at  Baltimore  under  the  direction  of  Professor  Adolf  Meyer. 

The  first  attempt  at  the  tnining  of  idiots  was  made  by  the  celebnttd 
otologist  J.-M,  G.  Itard  in  1800  upon  a  wild  boy  found  in  a  forest  in  central 
France,  and  known  as  the  "savage  of  Aveyron."  Subeequent  efforts  nadt 
by  Ferret  at  Bic6tre  (1828)  and  Fabret  at  the  SalpAtridre  (1831)  proved  futile. 
Success  was  at  length  attained  by  E^ouard  8£guin,  a  pupil  of  Itard  lad 
Esquirol,  during  1837-48.  He  was  made  instructor  at  Bic*tre  in  1842,  tod 
in  1844,  the  Academy  of  Sciences  reported  favorably  upon  bis  methods. 
Returning  to  America,  he  established  schools  in  several  states,  after  wtiidi 
his  methods,  summarized  in  his  treatise  on  idiocy  (1846),  were  taktn  up  »ll 
over  the  country.  Subsequent  work  by  GumeabOhl  on  cretins  (18421,  by 
Saegert  in  Berlin  (1842)  and  elsewhere,  was  highly  successful,  and  after  1ti» 
time  the  subject  became  a  matter  of  legislation. 

In  the  development  of  national  and  iDtemationat  r^julatiou 
of  public  hygiene,  necessity  has  been  the  mother  of  invention. 
There  was  nothing  spontaneous  about  the  movement.  It  was 
simply  forced  upon  the  attention  of  legislators  by  the  modem 
outbreaks  of  epidemic  disea.se  and  by  the  evils  resulting  from 
crowded  cities  and  slums,  factories,  ateliers,  and  the  like.  Its 
developments  have  l>een  slow.  The  first  big  scare  came  from  the 
invasion  of  Asiatic  cholera  (1826-37),  which  had  been  endeniic 
in  India  for  centuries,  was  pandemic  in  Asia  during  1816-30,  had 
spread  over  Russia  by  1830,  skirted  Northeastern  Germany  in 
1831,  reaching  England  in  June  of  the  same  year,  and  Calais. 
March,  1832,  and  invaded  America  via  Quebec  and  New  York. 
Heinrich  Heine  has  left  a  graphic  and  memorable  account  of  its 
outbreak  in  Paris.  On  the  twenty-ninth  of  March,  the  night  of 
mi-car&me,  a,  masked  ball  was  in  progress,  the  chahitt  in  full  swing. 
Suddenly,  the  gayest  of  the  harlequins  collapsed,  cold  in  the  liinhfi. 
and,  underneath  his  mask,  "violet-blue"  in  the  face.  I.AUghlCT 
died  out,  dancing  ceased,  and  in  a  short  while  carriage-loads  of 

'S.  Weir  Mitrhell:  Proc.  Am.  Mwi.-pKychol,  Ass,.  1894,  Ulica,  N-  V,- 
189.^.  I,  101-121. 

'  W.  Griesinger:  Arch.  f.  Psychiat.,  Bert,  1868-69,  i,  8-43. 


sdbvGoOgIc 


MODERN    PERIOD  797 

people  were  hurried  from  the  redouie  to  the  H6tel  Dieu  to  die,  and, 
to  prevent  a  panic  among  the  patients,  were  thrust  into  rude  graves 
in  their  dominoes.  Soon  the  public  halls  were  filled  with  dead 
bodies,  sewed  in  sacks  for  want  of  coffins.  Long  lines  of  hearses 
stood  en  queue  outside  P^re  Lachaise.  Everj'body  wore  flannel 
bandages.  The  rich  gathered  up  their  belon^ngs  and  fled  the 
town.  Over  120,000  passports  were  issued  at  the  Hfltel  de  Ville. 
A  ffuilloiine  ambtdante  v/as  stalking  abroad,  and  its  effect  upon  the 
excitable  Parisians  reduplicated  the  scenes  of  the  Revolution  or 
the  plague  at  Milan.  With  signal  intell^ence,  Heine  puts  his 
finger  upon  the  chief  obstacle  which  pubhc  health  movements  have 
ever  encountered,  viz.,  the  dread  of  disturbing  private  business. 
In  this  case,  an  imeute,  with  barricades,  was  stirred  up  among  the 
r^-pickers,  who  resented  the  removal  from  the  streets  of  the  piles 
of  offal  from  which  they  derived  their  hvelihood.  The  suspicion 
of  secret  poisoning  was  raised,  as  a  counter- theory  to  that  of  in- 
fection, the  cry  "d  la  larUerne"  was  heard,  and  six  persons  were 
murdered  and  naked  corpses  draped  through  the  streets,  under 
this  belief.  Finally  the  public  press  quieted  the  panic,  and  the 
Commission  sanitaire  was  able  to  accomplish  something.'  Similar 
panics,  such  as  the  shot-gun  quarantines  at  the  South  during  yellow 
fever,  with  the  lugubrious  "Bring  out  your  dead!"  have  led  to 
the  necessity  of  enlightened  oi^anized  control  of  public  health. 

Cholera  was  again  pandemic  in  1840-50.  1852-60,  1863-73,  and  at  later 
inl^rvftls  in  Europe.  It  is  still  wide-spread  in  the  Far  East.  Cerebro-spinal 
fever  appeared  periodically  at  the  interval  1805-30,  ISST-.W,  1854-74  and 
1875  to  the  present  time;  influenza,  in  1830-33,  1S36-37.  1847-48,  and  1889- 
90;  yellow  fever  in  the  Southern  States  in  18.'i3,  1867,  1873,  1878,  and  1897-99. 
TyphuB  fever  was  rife  durinR  the  Napoleonic  wars  and  Bmote  Ireland  severely 
in  1817,  1819.  and  1846.  Typhoid,  Hparlatina,  measles,'  and  other  infections 
appeared  at  intervals.  Bubonic  plague  was  spread  from  Hong  Kong  all  over 
the  world  from  1894  on,  and  without  modern  sanitation,  the  pandemic  would 
probably  have  attained  to  medieval  proportions.  Politics  came  near  wrecking 
the  situation  in  San  Francisco  in  1907-8,  and  it  was  only  through  the  Marine 
Hospital  Service  experts,  who  diagnosed  the  disease  and  destroyed  the  rodent 
carriers,  that  the  city,  perhaps  the  country,  was  saved.  This  was  the  first  time 
that  a  city  was  made  rat-proof.  The  epi'demic  character  of  poliomyelitis  was 
first  noted  by  Medin  in  Sweden  (1887),  and  its  incidence  in  the  Scandinavian 
countrie«,  Austria,  and  the  United  States  (1907-10)  has  been  severe.  Its 
pathology  was  abiy  investigated  by  Simon  Flexner,  who  isolated  a  germ  in 
1913.  In  1762,  a  sanitary  council  was  established  ir)  every  Prussian  province, 
but  it  was  not  imtil  the  second  pandemic  of  cholera  (1840-50)  that  France  and 
En^and  begaji  to  wake  up  to  the  task  of  organizing^  public  health.  In  1840,  a 
national  organization  of  ConseUs  d'hytpine  for  the  cities  with  special  committees 
(or  the  provinces  was  formed  in  France,  the  essence  ot  which  still  survives. 

The  English  code  of  sanitary  legislation,  in  some  respects,  the 
best  and  most  progressive  in  the  modem  world,  bad  its  origins  on 
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the  definite  and  determined  reaction  which  set  in,  early  in  the 
nineteenth  century,  ai^inst  the  pernicious  laissez  faire,  laian 
aller  doctrines  of  Adam  Smith,  Malthus,  James  Mill,  and  other 
professors  of  the  "dismal  science."  The  French  Revolution  and 
the  development  of  mechanic  arts  and  machinery  created  a  hi^ 
manufacturinR  claas,  with  an  industrial  proletariat  as  its  vassals; 
this,  with  Bteam  transportation,  caused  rapid  urbanizatioD,  bo 
that  by  1 851,  about  half,  and  by  1911,  three-fourths  of  the  popula- 
tion of  Enf^land  and  Wales  were  huddled  in  towns,  and  thus  ex- 
posed to  the  evils  of  overcrowding,  poverty  and  bad  sanitation. 
The  Cobden-Manchester  school  of  manufacturers,  so  desiMsed  by 
Carlyle,  maintained  that  the  public  and  the  government  have  no 
right  to  interfere  with  business  enterprises,  and  were  even  supported 
by  Nassau,  sr.,  and  Bright.  In  consequence,  poverty,  prostitution, 
disease  and  mortahty  rates  increased  apace.  Children,  indentured 
as  apprentices,  were  practically  sold  into  slavery  and  eubjecled 
to  shocking  cruelty  by  the  hard-fisted  taskmasters  who  exfJoited 
them. 

The  foundation  of  Methodism  at  Oxford  by  John  and  Chariea 
Wesley  (1729),  John  Howard's  prison  reforms,  the  efforts  of  Tuke, 
Pinel  and  Reil  for  humane  treatment  of  the  insane,  the  AboHtion  Act 
of  1807,  and  Romilly's  efforts  to  humanize  the  penal  code  (1808), 
all  tended  to  the  development  of  altruistic  sentiment  (Moiro). 
Through  the  efforts  of  such  great  writers  as  Charles  l>ickens, 
('harles  lieade,  Thomas  Carlyle,  Goethe  (Mignon)  and  Victor 
Hugo  (Cosettc),  it  began  presently  to  be  perceived  that  the  real 
wealth  of  a  nation  is  its  population,  as  Johann  Peter  Frank  had 
originally  maintained;  and  that  the  food-fallacy  in  Malthas  lay 
in  the  fact  that  production  of  food  itself  depends  upon  the  num-  . 
ber,  ability  and  industry  of  the  people  producing  it,  upon  material 
production  (including  machinery  and  labor-saving  devices),  and 
upon  adequate  means  of  transportation,  without  which,  as  in  the 
recent  war,  whole  communities  may  starve  with  superabundant 
food  near  at  hand.  As  Newsholme  says,  philanthropy  was  the 
motor  power  in  initiating  sanitary  reform,  but  the  driving  power 
came  from  the  great  expense  of  sanitary  Poor-Law  administration 
and  actual  fear  of  the  ever-recurring  epidemics  of  communicable 


Early  KnpliBh  Iciotilation,  such  as  the  Peel  .\ct  of  1802,  to  p 

"health  and  morals"  of  cotton-spinners  and  factory  hands,  was  directed  mainly 
lowani  the  hypene  of  occupations,  particularly  child  labor.  The  Factory 
Act  of  18113  restricted  hours  of  labor  in  children  and  introduced  profeaaioiul 
inspectors  of  factories;  the  Poor-Law  Amendment  Act,  of  1834,  placed  Ioc*l 
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relief  o!  poverty  under  rentralized  government  control,  crouped  parishes  into 
"unions"  for  tliis  purpose,  and  interdicted  outdoor  rclielto  able-bodied  men. 
In  1M8,  Parliament  passed  the  Public  Health  Act  baaed  upon  the  Btartling 
returns  of  the  Health  of  Towns  Comniission  (lft44)  and  constituting  a  General 
Board  of  Health,  with  sanitary  inspectors  to  report  upon  the  health  of  cities. 
This  was  followed  by  a  long  line  of  proRreesive  le^sUtion,  including  the  Com- 
mon Lodging  Housea  Acts  (1851,  1853),  the  Nuisances  Removal  Act  (1855V 
the  Buri^  Act  (1855),  the  act  of  1858  transferring  the  powers  of  the  General 
Board  of  Health  to  the  Privy  Council,  the  organization  of  the  Local  Govern- 
ment Board  (1870),  the  Public  Health  Act  of  1ST5,  the  Infectious  Diseases 
(Notification)  Actti  of  1889  and  1899,  the  Infectious  Diseases  (Prevention) 
Act  (1890),  the  Contagious  Diseases  (Animals)  Act  (1891),  the  Public  Health 
(London)  Act  (1891),  the  Isolation  Hospitals  Act  (1893).  the  Local  Govern- 
ment Act  of  1894,  the  Public  Health  (Ports)  Act  (1896),  the  Vaccination  Acta 
of  1898  and  1907,  the  Rivers  Pollution  Prevention  Act  (1898),  the  Provision 
of  Meals  Act  for  school  children's  lunches  (1902),  the  Notification  of  Births 
Acta  (1907),  the  Housing  and  Town-Planning  Act  (1909),  the  National  In- 
surance Act  (1911)  and  the  Notification  of  Births  (lixtension)  Act  (1915). 
The  investigations  and  reforms  instituted  by  Lord  Ashley  (1833)  in  regard  to 
nhild  labor,  culminating  in  his  famous  reports  on  mines  and  collieries  (1842- 
43),  led  to  a  suceeesion  of  acts  (1844-1912)  which  have  raised  the  age  hmit  of 
employment  to  twelve  years.  Children  were  forbidden  to  work  in  white  lead 
in  1878,  the  factory  acts  of  1864,  1867,  1870  and  1878  were  extended  to  work- 
shops in  1891,  a  CJoal  Mines  Regulation  Act  was  passed  in  1896,  Workmen's 
Compensation  Acts  in  1897  and  1906,  and,  in  1901,  medical  officers  of  health 
were  required  to  keep  registers  of  workshops  and  report  upon  them  annually. 
Medical  inspection  and  treatment  of  school  children  was  delegated  to  the 
Board  of  Eaucation  in  1907.  The.  delegation  of  the  treatment  of  disease  in 
Mupers  to  the  Poor  Law  authorities,  of  disease  prevention  to  the  Local 
Government  Board  (1871)  and  of  medical  inspection  of  school  children  to  the 
Board  of  P^lucation  (1907)  was  contrary  to  the  fundamental  principles  of 
sound  administration,  since  it  decentralized  authority,  assigning  duties  of 
identical  order  to  different  organizations,  on  the  ad  hoc  principle,  with  conse- 
quent overlapping  of  functionSj  group  competition  and  obliteration  of  the 
true  objects  of  community  service  and  team-work.  This  was  further  inten- 
sified in  the  National  Insurance  Act  of  1911,  which  through  a  tax  levied  upon 
working  f       ' 


a  contract  physician  (panel  practice)  to  about  one-third  the  total  population, 
with  no  provision  for  nursing,  surgery,  hospitalization,  special  treatment  or 
medical  aid  other  than  of  ordinary  character;  although  complete  medical  and 
sanitary  service  would  have  been  available  to  the  total  population  if  placed 
under  one  central  body.  On  July  1,  1919,  the  Local  Government  Board  was 
abolished  and  sanitary  administration  was  centralized  in  the  Ministry  of 
Health,  with  Sir  Chnstopher  Addison  (1869-  )  as  the  first  minister. 
Child  labor  laws  were  enacted  in  Massachusetts  (1836,  1842),  Connecticut 
(1842),  Maine  (1847),  Pennsylvania  (1848),  but  there  was  no  indu»<trial  dust 
legislation  until  the  Maasachusctta  act  of  1877  and  no  provisions  tor  factory 
inspection  prior  to  those  of  Massachusetts  in  1888.  The  best  pioneer  work 
was  done  by  the  U.  S.  Department  of  Labor  and  much  was  accomplished 
through  the  labors  of  George  M.  Kober,  W.  Gilman  Thompson,  John  B. 
Andrews,  Alice  Hamilton,  J.  W.  Schereschewsky,  S.  S.  Goldwater,  and  others. 
Industrial  museums  of  safety  have  been  established  at  Berlin  (1904),  Vienna 
(1909),  New  York  (1911),  and  twelve  other  cities.  A  traveling  exhibit  of  this 
kind  was  set  up  in  Washmgton  in  1915-16.  The  first  clinic  for  occupational 
diseases  was  opened  at  Milan  on  March  20.  1910.  Another  was  established 
at  New  York  by  S.  S.  Goldwater  in  1915.  Research  Institutes  for  industrial 
hygiene  have  been  opened  at  Frankfort  on  the  Main  (1910),  Pittsbui^h,  Pa, 
(1915).  and  other  cities.  The  hi  Rmisad  of  December  23,  1874  (France), 
for  the  protection  of  friendless  children,  was  a  great  advance  in  humanitarian 
l^iaUtion.  In  the  reforms  of  prisons,  insane  asylums  and  dangerous  trades, 
the  effect  of  the  writings  of  Charles  Dickens  and  Charles  Reade  should  not  be 
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forgolteD.  The  speech  delivered  by  Dickens  at  Uie  anniveraaiy  (eatinl  of 
the  Hospittd  for  Sick  Children,  London,  on  February  9,  18S8,  is  radiant  villi 
the  Benius  of  humanity,  one  of  the  etrongeat  pleas  ever  made  in  bdkalf  of  BOtiil 
mnUcine  by  a  man  of  letters. 

The  mechaiUBm  of  infant  welfare  activities,  vaguely  foreehadomd  b; 
Soninua  of  Ephesus,  Aulus  Galliua,  OriboaiuB,  St.  Vincent  de  Paul  and  otbtr 
humanitarians,  oriKinated  in  Prance,  in  the  foundation  of  cr^bes,  or  thy 
nuiKn-ies  for  the  infanta  of  working  mothers,  by  Firmin  Marbeau  (Novwte 
11,  1844),  in  the  two  laws  for  the  protection  of  infants  and  children  {lilt. 
1889),  through  the  influence  of  'Hifephile  Roussel  (1816-1903),  and  in  the 
remarkable  methods  instituted  at  ViUierB^e'Duc  b^  Morel  de  Villiers  (1851- 
63)  and  hiit  ran  (18S4-1003),  in  ooneequence  of  which  the  infant  mortality  of 
this  hamlet  was  reduced  to  a  stable  zero  during  1893-1903.  These  roetbodi 
were  taken  up  by  Benjamin  Broadbent,  major  of  Huddersfdd  (EngUixl) 
and  applied  with  success,  pince  1902,  by  its  medical  officer  erf  health,  S,  G.  H. 
Moore.    Through  the  pionper  wwk  of  the  borough  of  Huddersfidd,  the  Noti- 


fipaiion  of  Births  Act  was  passed  (1907).  Infant  mortality  work  was  then  tikai 
up  by  English  public  h^th  officials,  notably  A.  K.  Chalmers  at  GIsaprv 
(190<i)  and  J.  F.  J.  Sykes  at  St.  Paocras,  culminating  in  tbe  four  eporbtl 


_r  Arthur  newsholme  to  the  Local  Government  Board  (191(kl6), 

which  arc  the  basic  texts  of  infant  welfare  work.    Newsholme  n    '      ' 


countries  have  devoted  their  best  efforts.  In  1912,  the  Children's  Bureau  wii 
established  at  Washington  by  the  government,  under  the  direction  oF  Me> 
Julia  C.  Lathrop.  Infant  welfare  activities  in  America  have  been  Isrerlv 
furthered  by  women,  notably  Dr.  S.  Josephine  Baker  (New  York),  Mrs.  Huy 
Lowell  Putnam  (Boston),  Misa  Ellen  C.  Babbitt  (Washington)  and  Dr. 
Helen  MacMurch^  (Toronto).  In  England,  Dr.  Janet  Lane-Claypon  haxlDDr 
i>plenriid  and  efficient  work  for  this  cause. 

The  ghastly  details  of  intra-mural  burial,  the  overcrowding  of  cliurdi- 
yards  with  auccepsive  layers  of  dead  bodies,  were  referred  to  in  Hamtel,  Tim 
Joiurs,  Dickens's  fijcofc  House  and  Swinburne's  Bolhtcett.  The  developnifnl 
of  extra-mural  cemeteries  was  due  lo  the  propagandism  of  Sir  Edward  Owl- 
wick,  whose  reports  (1843-55)led  to  the  Burial  Act  (1855),  abolishing  inhuma- 
tion within  the  limitN  of  cities.  Pictro  Capparoni  describes  a  similar  Na- 
poleonic ordinance  of  1809.'  England  has  now  a  very  efficient  corps  of  mediral 
officers  of  health,  a  body  which  is  almoet  extinct  in  France.  Every  GCTSUn 
university  has  now  a  hygienic  institute,  and  the  German  phyxihis  is  at  oow 
a  public  health  official  and  an  expert  in  leptl  medicine.  In  the  United  Statei. 
there  were  no  ndvanceni  in  public  hygiene  beyond  a  few  stray  smallpox  w*"!*; 
tiona,  until  after  the  second  cholera  pandemic,  when  a  sanitary  aurvpy  « 
Massachusetts  was  made  in  1849.  A  State  Board  of  Health  for  Louinuia 
was  established  at  New  Orleans  in  ISS.'i,  to  be  followed  by.MassarhuBPtt* 
(18691,  California  (1870),  Michigan  (1873"),  and  the  other  states  of  the  Union 
In  1901,  only  ten  st.atefl  had  a  satisfactory  system  of  vital  statistics  (KobMl. 
The  American  Public  Health  Association  was  oigani/ed  in  1872.  Quaranlit* 
regulations  a^nst  yellow  fever  were  establifhed  in  Philadelphia  in  1856  Un 
later,  but  owing  to  the  jealous  insistence  of  the  seaboard  cities  upon  the  liB*'' 
to  operate  their  own  stations  and  enforce  their  own  laws,  there  was  no  unifoim 
system  of  regulation  until  February  15,  1893,  when  C-ongress  passed  an  st^ 
establishing  a  national  quarantine  svstem  and  vesting  its  powers  in  the  Mariw 
Hospital  (Public  Health)  Service.  The  cholera  epidemic  of  1872-73  led  to  thj 
appointment  of  a  Cholera  Commis-xion,  and  the  yellow  fever  epidemic  of  lf^° 
to  the  creation  by  Congress  of  a  National  Board  of  Health  (March,  IS/")- 
whieh  died  out  from  lack  of  appropriations.     Its  place  has  been  taken,  siw* 

•  Capparoni:  Riv.  di  atoria  crit.  d.  se.  meil.,  Rome,  1915,  vi,  586. 

=  For  an  interesting  account  of  the  constructive  work  of  Henrv  B.  Bsl"* 
in  the  Michigan  State  Board,  see  Join-.  Mich.  State  Med.  Sor.,  Grand  Rapia>^ 
1916,  XV,  424-427. 
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1883,  by  the  United  States  Marine  Hospital  Service,  now  the  Public  Health 
Service  (1912).  The  Utter  has  a  good  Hygienic  Laboratory  and  its  experts 
have  done  much  admirable  work.  In  such  matters  as  the  supervision  of  milk 
supply,  child  hyftiene.  and  the  cloee  and  accurate  registration  of  disease — ^the 
samtaiy  surveys  for  diagnosing  the  condition  of  a  sick  community  which  Paul 
M.  Keflogg  has  likened  to  "blue-prints"— the  best  recent  work  has  been  done 
by  the  State  Boards  of  Massachusetts,  Michigan  (H,  B.  Baker),  Pennsylvania 
<Samud  Gibson  Dixon,  1852-191»),  Maryland  (John  S.  Fulton),  in  connection 
with  the  municipal  government  of  Washington,  D.  C.  (G.  M.  Kober,  W,  C. 
Woodward),  by  the  Department  of  Health  of  New  York  City  the  excel- 
lent status  of  which  is  due  to  the  altruistic  labors  of  Stephen  Smith,  Her- 
manti  M.  Biggs,  S.  S.  Goldwater,  and  others.  The  lattor  is  now  of  special  im- 
portance in  ration  to  the  great  overplus  of  foreign  population  in  the  Borough 
of  Manhattan.  Hyfcienic  improvements  in  nearly  all  countries  and  cities  have 
produced  a  very  striking  diminution  in  the  dcath-rat<'  and  a  corresponding  in- 
crease in  the  mean  duration  of  life.  The  celebrated  Paris  sewers  were  installed 
in  1S64~56,  those  of  Hamburg  in  1842,  to  be  foUowed  by  Frankfort  \im7), 
Ehinzig  (1869),  Berlin  (1873),  and  Munich  (ISSO).  In  England,  where  sewage 
is  commonly  discharged  into  the  sea,  filtration  beds  u-erc  first  employed  at 
Wimbledon  in  1876.  Before  1847  the  sewers  of  London  were  merely  drains 
for  storm-water,  and  the  discharge  of  sewage  into  them  was  not  permitted 
before  that  time.  The  labors  of  Edward  Frankland  (1825-99)  and  the  experts 
of  the  Rivers  Pollution  CommiH^^ion  established  the  principle  of  sewage  puri- 
fication by  means  of  intermittent  filtration  through  different  eoils  (1868-74). 
This  was  vastly  inU)roved  by  H,  F.  Mills,  T.  M.  Drown,  and  W.  T.  Sedgwick 
at  the  Lawrence  Experiment  Station  of  the  Massachusetts  State  Board  of 
Health  (188T).  Fermentation  of  stored  sewage  in  a  closed  tank  was  developed 
from  the  foagegfixSes  of  Mouras  (1860).  by  Scotl-Moncriefl  {1891).  Talbot  at 
tirbana,  Illinois  (1894),  and  Donald  Cameron  of  Exeter,  England  (1895).  who 
named  the  process.  Passage  through  coke  and  stone  in  closed  iron  cylinders 
(contact  system)  was  devi»«l  by  W.  J.  Dibdin,  chemist  of  the  London  County 
Council.  Trickling  filtration  was  introduced  by  Ix»wcock  at  Malvern,  Eng- 
land (1882),  and  by  Colonel  G.  E.  Waring  at  Newport  (1894').  The  improve- 
ments in  sewage  disposal,  such  as  those  of  Pettenkofer  in  Munich  and  Virchow 
in  Berlin,  or  the  bacterial  system  of  purification,  introduced  in  England  by 
William  J.  Dibdin  (1896).  have  had  great  effect  upon  the  mortality  of  typhoid 
fever  and  other  water-borne  discasea,  as  also  the  purification  of  the  water- 
supply  by  sand  filtration.  This  was  introduced  by  the  Chelsea  Company  in 
London  m  1829,  but  did  not  reach  perfection  until  recent  times.  In  1837.  it 
was  said  that,  in  contradistinction  to  foreign  cities.  Tjondon  swallowed  its  filth 
but  seldom  smelt  it.  The  investigation  of  lead-poisoning  at  Claremont,  the 
English  estate  of  Louis-Philippe,  by  his  phyHician,  Gueneau  de  Mussy  (1848- 
49),  showed  some  of  the  dangers  of  piping,  but  that  water  is  a  vehicle  of  infec- 
tion was  not  recognized  until  well  after  the  London  cholera  epidemic  of  1854,  in 
which  John  Snow  traced  the  infection  to  a  pump  in  Broad  Street,  Although 
Snow's  views  were  opposed  by  Farr  and  Sir  J.  Simon  (1855),  removal  of  the 
pump-handle  stopped  the  epidemic.  In  the  cholera  epidemic  of  1866  it  whs 
shown  that  the  infection  came  from  unfiltercd  water  furnished  by  one  of  the 
Metropolitan  Water  Companies,  which  had  been  ordered  filtered  by  the  act  of 
1&52  (15.  and  16.  Victoria,  cap.  84).  The  writings  of  William  Budd  (1871-73) 
fortified  the  theory  of  water-borne  cholera  and  typhoid  by  establishing  the  fact 
that  infection  comes  from  the  dejecta  of  the  patients.  The  typhoid  epidemic 
at  Lausen,  Switzerland  (1872),  which  came  from  water  passinft  through  a  hill, 
upset  belief  in  the  water  theory,  and  real  progress  came  only  with  bacteriology, 
file  "drinking-water  theory"  finally  gained  ascendancy  over  the  pythogenic 
or  filth  theory  (Murchison).  and  the  "ground-water"  theory  (Pettenkofer) 
through  the  Lowell  and  Lawrence  epidemic  of  1890.  investigated  by  W,  T, 
Sedgwick,  and  the  fact  that  Hambiu^.^with  unfiltered  water.  sutTercd  severely 
from  cholera  in  1892,  while  the  adjoining  city  of  Altona  enjoyed  almost  com- 

■  C.  -E.  A.  Winslow:  Technol.  Quart.,  Boston,  1005,  xvii,  318-332. 
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p\eUi  immunity  through  filtration.  Sedgwick  established  the  unportaDt  nin- 
cipic  that  "quiet  water,  not  running  water,  purifies  itaelf."  Tbefiltnal  U»- 
rence,  Matw.  (1894),  was  "the  first  in  America  to  stand  between  a  watorbo^i 
highly  polluted  and  highly  infected  and  a  larice  industrial  population."'  TV 
Belmont  filtration  plant  of  Philadelphia  (1893)  and  the  Washington  pbm 
(1905)  have  been  most  effective  in  checking  typhoid.  In  Germany,  the  pai 
filtration  plants  of  Berlin  and  Hamburg,  the  work  of  W.  P.  Dunbar  at  tir 
Hamburg  Testing  Station,  and  the  ingenious  "Imhof  HyBtem"  of  xcvagt  pm- 
fication.  empUiyed  in  the  Emscher  Thai,  are  worthy  of  special  note.  Prusit 
has  probably  the  bcwt  syfltem  of  preventing  the  adulteration  of  food  and  dnip. 
punixhing  sueh  offenses,  not  by  fines,  but  by  actual  imprisonment.  Bisnurck 
declared  the  adulterers  of  food  to  bo,  next  to  the  anarchists,  the  pn\i< 
enemira  of  the  German  people.  The  riociety  against  food  adulteration,  fouoikd 
in  Hiimburg  in  1S7S,  became  eventvially  the  Verein  /ur  dfferUliche  OesunMfil*- 
pftrge.  The  Kainerliches  GeaiaidhHUaml  (founded  1876)  drafted  a  law  in  1S7S, 
patterned  after  the  English  law  of  August  11,  1875,  and  it  was  passed  on  .\l»r 
14,  1879,  and  followed  by  a  long  line  of  similar  enactmentR,  the  most  importul 
being  the  ordinance  of  February  22,  1894,  for  certifj-inR  food-chemists  and  pro- 
tecting manufacturers  against  the  false  indictments  of  the  incompeinl 
Witikrlchtmikrr.  There  wai  no  pure  food  legislation  in  the  United  Stitw 
until  1881,  when  laws  were  paaaed  simultaneouKly  by  Xew  York,  New  Jn*;', 
and  Michigan,  and  no  adequate  national  legislation  until  the  passage  of  tbr 
Food  and  Drugs  Acl  of  June  30,  1906  and  the  Meat  Inspection  Act  of  the  sutr 
year,  which  still  Keems  upon  a  somewhat  unsatistactoi^  Itaais.     For  a  long  time 

trogressive  legislation  in  ]iublie  hygiene  in  the  United  States  has  been  bkiekdi 
y  inrlividuala  or  corporations  who  do  not  want  their  businesa  interfer«I  wiih, 
if  they  can  help  it,  and  who  regard  American  citizenship  as  conferring  a  mjf- 
terious  '"right  to  do  as  they  please,  irrespective  of  their  neighbor^.  The 
impudent  claims  of  whitc-fjave  traders  along  these  lines  were  quaibed  br 
Ihe  ruling  of  the  Supreme  Court  of  February  24,  1913,  which  explicitly  denies 
the  existence  of  any  private  ri(fht  in  itself,  particularly  the  right  of  crooks  lo 
do  wrong.  The  broad  distinction,  made  by  Tacitus,  Milton  and  Goethe,  be- 
tween "license"  and  "liberty"  as  upheld  by  a  tribunal  of  this  emiDenrr,  haf 
an  inmortant  Iwaring  upon  our  future  developments  in  utate  medicine.' 

Tlie  mov<-nient  for  "Birth  Control,"  a  commonplace  right  of  contineniai 
Kuru)x'iin  women,  although  interdicted  by  our  federal  and  ^tate  lawy.  hsf 
been  adv™'ale(l,  mainly  by  William  J.  Robinson  (New  York).  As  stateil  hv 
Dr.  A.  Jacohi.  Ix-forc  the  New  York  Academy  of  Medicine  (May  26,  191.ii. 
the  object  of  this  idea  is  primarily  eugenic,  to  improve  the  quality  of  the  humiin 
xtock  by  the  limitulion  of  reckless  begetting,  by  the  deliberate  regulation  of 
the  number  and  time  of  arrival  of  children,  and  by  enlarging  the  responsibility 

In  tilt;  distant  past  a  few  severe  and  even  cruel  laws  were 
enacffd  and  enforced  to  protect  society  from  the  criminal.  The 
tendency  of  recent  times  has  l)ocn  the  proliferation  of  complex 
(roiies  of  petty  statutes,  many  of  them  vastly  curtailing  the  private 
rights  of  the  individual,  with  the  superadded  paradox  of  lea^inf! 
society  ;it  the  mercy  of  the  criminal,  since  almost  any  law  lias 
been  evaded  liy  sharp  practice  and  ehicanerj-.  The  p^eat  danger 
of  the  hour  is  legal  an<l  medical  Bolshevism,  which  springs  from 
the  Iwiscst  of  human  passions,  namely,  a  mean  envj-  of  the  private 

'  Sec  W.  T.  Sclgwiek:  Jiiur.  New  Kngl.  UuUt  Works  ,\ss.,  Bost..  19l)l>- 
IIMII.  XV.  :n.'i;  l!ll«,  x\\.  IKl. 

'  l''cir  11  discMifsjon  of  llie  legiil  iLsiiects  of  this  matter,  sec  the  pa[MT  bv 
Dr.  Williiim  C.  Wooilw;ir.l,  Health  Officer,  D,  C,  in  the  Gcorgetoim  La» 
Jounuil,  Wiishington,  1913,  i.  No.  3. 
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personal  rights,  possesions  and  privileges  of  others.  As  was 
shown  in  the  French  Revolution,  crowd  psycholt^y,  the  spirit  of 
the  mob  is  fdtal  to  medicine.  The  object  of  scientific  teaching  is 
to  level  the  people  up  to  its  standards.  It  cannot  be  levelled  down 
to  popular  standards.  While  much  has  been  learned,  especially 
from  army  experience  in  the  recent  war,  as  to  the  value  of  cen- 
tralization and  orj^nization  in  group  medicine,  such  schemes  as 
compelling  the  people  to  "sell  themselves"  health  insurance  (ad- 
mittedly a  failure  in  England)  arc  subversive  of  the  true  aims  of 
medical  science. 

Sectarianism  and  quackery  flourish  apace  in  modem  life,  often 
under  strange  guises.  According  to  Flexner,  "the  homeopath  is 
the  only  sectarian  found  at  all  in  Great  Britain  or  on  the  Con- 
tinent," because  a  qualified  physician,  no  matter  what  he  may  call 
himself,  must  pass  the  necessary  examinations  in  order  to  practice. 
The  proportion  of  homeopaths  was  211  :  30,558  in  Germany  in 
1909,  and  193  :  31,154  in  Great  Britain  in  1907.  In  America, 
under  easting  l^islation,  every  species  of  medical  sect — oste- 
opathy, chiropraxis.  Christian  Science,  eclecticism,  botanic  medi- 
cine, etc.^ — has  been  permitted  to  flourish.  In  1909,  there  were 
15  homeopathic,  8  eclectic,  1  physiomedical,  and  8  osteopathic 
schools  in  the  United  States.  There  are  no  sectarian  institutions 
in  Canada.  In  respect  of  fiduciary  allegiance  to  Hahnemann's 
original  doctrines,  the  modem  homeopath  is  often  like  a  skeptical 
or  backsliding  clergyman.  Scientific  medicine  is  neither  homeo- 
pathic nor  allopathic.  Upon  the  subject  of  treatment,  which  is 
often  very  much  in  the  air,  hinges  the  whole  matter  of  tolerance 
of  sectarianism  and  quackery.  In  the  past,  as  we  have  seen, 
many  important  features  of  medical  treatment  were  actually  in- 
troduced by  laymen.  Therapeutics,  in  fact,  began  with  herb- 
doctoring.  It  is  the  purely  experimental  status  of  actual  thera- 
peutics which  opens  a  loophole  for  the  modem  quack.  "The 
very  candor  of  scientific  medicine  gives  him  his  chance,  for,  just 
where  the  scientific  physician  admits  his  inadequacy,  the  charlatan 
is  most  positive"  (Flexner).  The  tendency  to  consult  quacks  ia 
analogous  to  the  physician's  Uabihty  to  he  deluded  by  wild-cat 
investments.  "Some  of  the  most  responsible  doctors,"  says 
Robert  Morris,  "will  always  be  in  the  hands  of  financial  fakers, 
and  some  of  the  most  responsible  business  men  will  always  be  in 
the  hands  of  medical  fakers."  In  the  early  part  of  the  nineteenth 
century,  John  St.  John  I^ong,  a  handsome  imposter,  who  traded 
upon  his  influence  over  women  without  meeting  their  advances, 
had  enormous  success  in  England,  and  even  Napoleon  consulted 
the  pythoness  Lenormand.  In  1815,  by  the  law  of  55  Geoi^ 
III  cap.  194,  an  English  apothecary  was  still  entitled  to  diagnose 
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and  prescribe,  and  the  Society  of  Apothecaries  was  autborited  to 
license  him  for  re^stration  in  the  Medical  Renter;  but,  in  1886, 
the  old-time  strife  was  settled  by  requiring  that  the  go^-entiif 
bodies  in  medicine,  8Ui^r>',  and  pharmacy  should  grant  no  cer- 
tificate or  license  unless  the  candidate  should  qualify  bj'  examioa- 
tion  in  all  three  branches.  On  June  21,  1869,  Germany  made  the 
serious  mistake  of  passing  a  statute  abolishing  the  obligations  d 
physicians  to  attend  urgent  calls  and  to  treat  the  poor  graiit, 
which  incidentally  let  down  the  bars  to  all  unheensed  practitionm 
who  might  profess  merely  to  treat  disease.*  The  result  of  this 
"  Ktirierfreiheit"  was  a  tremendous  outpouring  of  nature-^iealos, 
faith  healers,  Baunecheidtists,  exorcists,  masseurs  and  masseuae. 
and  devotees  of  vegetarianism,  Kneippism,  NacktkuUur,  blue  and 
green  electricity,  and  occultism  of  all  kinds.  Polity  returns  show 
as  many  as  1013  registered  quacks  in  Berlin  (1903),  as  against  28 in 
1879,  and  1349  quacks  out  of  3584  physicians  in  1909.  There  were 
4104  registered  quacks  in  Prussia  in  1902,  5148  in  1903,  and,  in 
190.'>,  there  were  6137,  and  2112  in  Saxony.  In  Great  Britain, 
qualified  physicians  have  been  listed  in  the  Medical  R^^ter  since 
the  Medical  Act  of  1858,  but  there  is  no  police  registration  d 
quacks.  As  in  Germany  and  the  United  States,  they  may  use  the 
mails  and  advertise  ad  libitum.  "The  newspapers,  the  billboards, 
and  the  'bus  give  the  charlatan  easy  and  continuous  access" 
(Flexner).  There  were  31,592  licenses  for  the  sale  and  manu- 
facture of  proprietary  remedies  in  1894-95  at  five  shillings  each, 
and  40,734  in  1904-05.  The  blue  book  report  issued  by  the  PrivT 
Council  Office  in  1910  shows  that  herbalists,  bone-setters,  nature- 
hetdors.  alwrtionists,  venereal  and  consumption  specialists,  hernia 
and  cancer  quacks  abound.  As  in  Germany,  they  are  punished 
when  caught  in  heinous  malpractice  or  murder,  but  they  are  usually 
too  .shrewd  to  be  caught.^  The  British  Medical  Journal  devoted 
a  whole  number  to  the  exposure  of  quackery  in  1911,  In  France, 
there  are  better  laws,  but  thoy  are  not  rigidly  enforced.  America 
hiis  been  a  paradise  for  quacks,  from  the  time  of  Perkins  down. 
Nowhere  have  patent  medicine  vendors  made  so  much  money. 

'  Sw,  in  aiiiiitbn  to  Flexncr'a  cbservationn,  H.  Magnus:  Die  Kuriecfiw- 
hHt.  Brcalau,  1005. 

2  The  caiie  ftRainst  the  "hi'alcre"  of  the  novehst  Harold  Frpdprii",  wbow 
(Ifalh  at  the  hiiniis  of  these  "Christian  Scientists,"  in  189S,  wa.",  as  BtTnird 
Khan'  piilti  it,  "a  sort  of  wnlinic  with  his  blood  of  the  contemptuous  disbelief 
in  anil  dislike  of  iloetorx  he  hail  bitterly  expressed  in  his  books,"  was  reluctanilr 
ilismissnl  by  Justjee  Hawkins  at  the  Central  Police  Court,  London,  on  the 
erounil  of  insufSeient  evidence  a.-'  to  Frederic's  own  part  in  the  tran^actioa. 
The  supposed  private  "rijthl"  of  a  person  to  do  imbecile  lhin([s,  even  to  hi.-! 
own  detriment  or  destruction,  is  a  delicate  point  in  legal  and  politieal  caKiiistrj-. 
but  il  was  deeideil  adversely.  a.i  wc  have  ween,  by  the  U.  S.  Supreme  Court- 
in  the  case  of  those  who  are  in  a  way  to  become  a  public 


,db,GoOglc 


UODBRN    PERIOD  805 

"What  need  of  Aladdin's  lamp  when  we  can  build  a  palace  with  a 
patent  pill"  was  one  of  Lowell's  witticisms,  and  it  illustrates  the 
easy-going,  humorous,  American  tolerance  of  humbuggery  and 
fraud.  The  complex  scheme  of  medical  laws  in  our  several  states 
is  inferior  to  the  English  system,  which  has  a  few  hberal  laws, 
seldom  changed  through  the  centuries,  but  susceptible  of  an  elastic 
interpretation  where  the  merits  of  the  case  require  it.  As  under 
our  divorce  laws,  a  divorced  or  separated  couple  may  change  their 
marital  status  as  they  cross  successive  state  Unea,  so  a  border 
physician  in  Indiana  was  non-eiitted  for  his  fee  for  the  after-treat- 
ment of  an  amputation  over  the  state  line,  although  the  operation 
iteelf  was  excused  as  within  the  legal  exception  of  an  emergency; 
and  a  confidential  communication  made  in  New  Jersey  by  a  Colo- 
rado patient  was  held  not  to  be  privileged  when  the  Jersey  phys- 
ician gave  testimony  in  a  Colorado  court.'  People  tend  to  become 
lawless  through  a  multiphcity  of  useless  laws,  an  odd  contrast 
to  the  simple  common  law  book  of  Switzerland,  which  any  peasant 
can  understand  and  use.  The  difficulties  with  a  multiplex  systeip 
of  laws  are  sensed  in  Lord  Beaconsfield's  aphorism  that  where  the 
social  order  is  very  strong  (in  rural  communities)  it  can  put  up  with 
weak  government;  where  the  social  order  is  weak  (in  large  cities) 
it  requires  strong  government.  The  whole  theory  of  interpretation 
of  existing  law  is  contained  in  Bismarck's  view  that  there  are  times 
(c.  g.,  in  peace)  when  government  must  be  liberal,  and  times  {e.  g., 
in  war)  when  it  must  be  despotic.  "Everything  changes,  nothii^ 
is  constant  here  below."  As  it  is,  quacks  have  commonly  thriven 
best  in  our  hberal  and  thickly  settled  states  and  cities  and  not 
at  all  in  the  agricultural  districts  of  the  South,  where  doctors 
are  few  and  society  is  very  strong.  So  long  as  therapeutics  is 
what  it  is,  quackery  is  almost  beyond  the  reach  of  legislation,' 
and,  as  in  France,  rigid  legislation  might  turn  out  to  be  a  farce. 
The  newspapers,  reaping  the  harvests  they  do  from  advertising 
quackery,  are  indifferent,  although  the  location,  citation,  and  ex- 
posure of  quacks  and  quack  medicines  have  latterly  afforded  rare 
sport  for  keen-sighted  journalists  who  are  something  more  than 
pressmen.  The  only  serious  attempts  to  take  up  the  cu<^ls  on 
behalf  of  the  public  are  those  made  by  the  British  Medical  As- 
sociation and  the  American  Medical  Association. 


■  llie  advertisinK  and  sole  of  secret  and  unofficial  remedies  was  interdicted 
in  fWnce  by  the  laws  of  1803  and  1805,  which  have  usually  been  ignored. 
(G.  Bou^Mu:  PftriB  diw.  No.  83,  1916,  p.  37.) 
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to  the  Infirmary.    Sbee  its  roundi- 

.   „-  — -   -  t  dtiea  of  Great  Britain  each  ynr. 

and  the  Association  nan  has  many  home  and  colonial  branches,    lis  pubhshal 
transactions,  1832-&3,  and  the  Provincial  Medical  and  Surgical  Journal  (IMO- 
1  by  the  Association  Medical  Journal  (lS^t-57),  were  auo  itt 


portaot  part  in  the  development  of  Elnghsh  medicine  in  the  modem  period, 
particularly  in  medical  reform,  looking  after  porliamentaiy  bills  relating  tu 
public  health  legislation  and  poor  laws,  and  in  the  exposure  and  censure  of 
quackery,  patent  nostrumSj  and  other  frauds.  In  1909,  it  published  "Sectrt 
Remedies,    a  convenient  du'ectory  of  current  noetrums. 

In  1847,  the  American  Medical  Associatioii  was  oivaniied,  owing  its  in- 
ception to  a  national  convention  of  delegates  from  me<£cal  societies  and  col- 
lies called  by  the  Medical  Society  of  New  York  State,  largely  tliTOu^  the 
efforts  of  Nathan  Smith  Davis,  to  improve  the  then  di^nccf  w  status  of  medi- 
cal education  in  the  United  States.  During  the  first  fifty  years  of  its  existence 
ita  activitien  were  confined  to  discuBaion  ra^er  than  aceompliahment,  and  iti 
membership  waa  limited  to  specially  elected  dele^tes.  Since  its  reorganization 
at  St.  Paul,  in  1901,  memberehip  in  the  Association  has  been  based  upon  mem- 
bership in  the  state  medical  societies,  which  are  again  based  upon  membenhip 
in  the  county  societies.  Both  state  and  national  organiEations  have  a  specially 
elected  House  of  Delepatea  to  transact  buainees,  which  welds  the  whole  pro- 
fession of  the  country  into  an  efficient  organized  body,  capable  of  accomplish- 
ing thinn.  Under  the  earlier  dispcnAation,  the  aims  of  the  A.<<80ciatioD  vere 
restrict^  mainly  to  the  narrower  problems  of  medical  ethics'  its  present  pur- 
pose ia  laively  the  direction  of  public  opinion  in  regard  to  public  h^rgiene  and 
medical  education.  In  spite  of  much  opposition,  the  Association,  in  the  last 
twelve  years  of  its  existence,  hss  accomplished  many  important  things,  Grrt 
and  foremost,  in  checking,  throu^  its  Council  on  Phancacy  and  Chemistry, 
the  exploitation  of  the  medical  profession  by  patent  medicine  makers  and  the 
swindling  of  the  people  by  quacks  and  quackery,  special  records  of  "New  and 
Non-OfRciat  Rcmediea,"  proprietary  medicines,  diplomai-millH  and  other  frauds 
being  kept  and  published  for  public  use.  It  has  vastly  improved  the  status 
of  the  state  medical  societies  as  Ut  increase  in  membership  and  eflficiency,  bo 
that  where  formerly  the  8tat«  societies  published  meager  volumes  of  "trans- 
actions" at  rare  intervals,  there  were,  by  1910,  some  twenty-two  state  society 
journals,  a  great  improvement  in  the  centralization  of  periodical  literature. 
The  Council  on  Mediral  Education  (1904),  has,  through  its  propaganda  in  the 
last  eight  years,  done  much  to  decrease  the  number  of  low  grade  medical  schools 
and  consequently  of  incompetent  or  uriMcrupulous  physicians.  It  has  also 
done  much  to  secure  four-year  courses  and  "full  time  professors  for  the  more 
scientific  diaciplinca.  According  to  data  recently  supplied  by  the  Association,' 
there  have  been  some  335  medical  colleges,  with  118  other  institutioni  cf 
dubious  character,  in  the  United  States  during  the  period  1765-1913.  of  which 
there  were  6  in  existence  in  ISIO,  160  in  1904,  95  in  1816-17,  and  88  in  1920, 
of  which  7,5  are  non-sectarian,  5  homeopathic,  1  eclectic,  and  3  nondescript. 
Since  1904,  94  medical  schools  have  ceased  to  exist,  S3  by  merger,  41  by  ex- 
tinction. During  1912-13,  some  14  medical  coUeges  were  closed,  and  2  In 
1916-17.  In  1919-20,  there  were  14,088  medical  students,  as  against  28.142 
in  1904  and  18,412  in  1911 ;  and  3047  medical  graduates  for  the  year  1919-20 
as  against  2673  in  1880,  5747  in  1904  and  2656  in  1919.  These  decreases  indi- 
cate, of  course,  the  prospect  of  a  corresponding  average  improvement  in 
quality.  There  are  "fewer  but  better  colleges,"  57  of  which  nave  met  the 
improved  requirements  for  admission  of  the  Association  of  American  Medical 
Colleges  (January  1, 1912).  The  present  proportion  of  physicians  to  the  total 
population  of  the  United  States  is  145,608  :  105,708,771,  or  one  physician  to 
every  691  persons.  In  proportion  to  the  actual  population,  South  Dakota 
has  the  smallest  supply  of  physicians  (1  :  1 160)  and  the  Distnct  of  Columbia 

'Jour.  Amer.  Med.  Assoc.,  Chicago,  1920,  Ixxv,  379-415,  patnm. 
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the  larRest  (1  :  365),  exclusive  of  some  500  government  physicians  who  do  not 
practice  (otherwise  1  ;  269).  Thirteen  State  licensii^  iMmrds  have  recently 
insisted  on  higher  preliminary  requirements.  Finally,  through  its  Council  on 
Health  and  iHiblic  Inetruction,  the  Association  has  now  public  speakers  in 
practically  every  state  of  the  Union,  who  instruct  the  people  directly  in  regard 
to  infectious  diseases.  The  Journal  of  the  AmerUan  Medical  AifsocUUum, 
founded  in  18S3,  and  now  under  the  able  editorial  management  of  George  H. 
Simmons,  has  steadily  advanced  to  a  position  corresponding  with  that  of  the 
British  Medical  Journal  in  England  or  the  Deutsche  mediciniachc  Wochenachrift 
in  Germany. 

There  is  no  modem  science  or  group  of  sciences  which  has 
so  many  current  periodicals  as  medicine.  In  striking  contrast 
with  the  eighteenth  century,  which  had  hardly  any  medical 
journals,  our  own  time,  particularly  our  own  country,  has  liter- 
ally swarmed  with  medical  journals,  many  of  which  are,  as  the 
Germans  say,  Eintagsfiiegen—oi  ephemeral  duration.  Each  of 
the  latter  has,  or  has  had,  its  use  in  some  particular  locality  or  as 
subserving  the  interests  of  some  theory  or  sect,  some  "ism"  or 
"pathy."  There  are  too  many  medical  periodicals  in  the  modem 
world.  Mr.  Charles  Perry  Fisher  estimated  some  1654  current 
up  to  January,  1913.'  Of  these,  630  are  American,  461  German, 
268  French,  152  British,  75  Italian,  29  Spanish.  Mr.  H.  O.  Hall, 
of  the  Sui^eon  General's  Library,  estimates  some  1895  on  hand  in 
1916-17,  and  1240  in  1920-21.  In  the  first  series  (1880-95)  of 
the  Index  Catalogue,  4920  medical  periodicals  were  indexed;  at 
the  end  of  the  fiscal  year,  June  30,  1916,  the  total  number  indexed 
(1880-1916)  was  8289.  The  great  number  of  medical  periodicals, 
as  of  medical  societies,  in  the  United  States  is  due,  not  to  social 
or  scientific  conditions,  but,  as  in  Russia,  to  the  extent  of  national 
territory  and  to  the  expansion  of  cities.*  All  countries  have 
periodicals  which  are  obviously  "home-grown"  and  intended  for 
home  consumption.  As  a  rule,  the  journals  of  the  larger  cities — 
Boston,  New  York,  Philadelphia,  Chicago,  New  Orleans,  and 
others — are  of  better  quahty  and  of  more  metropolitan  character 
than  those  of  the  several  States,  but  some  of  the  latter  have  at- 
tained a  much  higher  standard  by  the  centralization  of  State 
medical  societies,  through  which  the  State  medical  journal  b  also 
the  or^an  of  the  State  medical  society. 


>  Bull.  Med.  Library  Assoc.,  Bait.,  1913,  n.  s.,  ii,  22. 

'  In  1881,  Dr.  James  R.  Chadwick.  late  Ubrarian  of  the  Boston  Medical 
Library,  said:  "In  England,  it  is  possible  for  those  who  are  specially  interested 
in  gynecology  and  obstetrics  to  attend  the  meetings  of  the  Obstetrical  Society 
of  London,  as  actually  happens,  whereas  in  America  the  distances  to  be  trav- 
ersed are  BO  great  aa  to  render  this  impossible."  {Boston  Med.  and  Surg. 
Journal,  1881,  cv,  245.)  At  the  present  time  there  ate  national  American 
societies  of  all  the  specialties,  which  meet  annually. 
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cal  Journal  (1804H)9),  the  Medical  and  Agricultural  Register  (Benton,  1806-07), 
the  Baltimore  Medical  and  Physical  Recorder  (18(B-<I9),  the  American  Medi- 
cal and  Philosophical  Register  (1810-14),  the  New  England  Journal  of  Medi- 
cine and  Surgery  (Boston,  1812-28),  the  American  Medical  Recorder  (Phila- 
delphia, 181^29),  and  Che  Philadelphia  Journal  of  the  Medical  and  Physical 
Sciences,  founded  in  1820  by  Nathaniel  Chapman.  In  1827,  Chapman  iitartfil 
a  new  series  of  the  last  ioumal  under  the  title  "American  Journal  of  the  Medind 
Sciences,"  which,  untfer  the  subHequent  editorship  of  Isaac  Hays,  I,  Minis 
Hays  and  others,  has  been,  for  a  long  period,  the  beat  ot  the  American  monthly 
medical  periodicals.  Among  the  best  of  the  medical  wceklieK  have  been  the 
Boston  Medical  and  Surgic^  Journal  (1828-  ),  which  has  been  edited  by 
such  men  as  John  Collins  Warren,  Francis  Minot,  George  B.  Shattuck.  and 
others;  The  Medical  News  (Philadelphia,  1843-1905),  founded  by  I.  Minis 
Hays;  The  New  York  Medical  Journal  (1865-  ),  which,  of  late  vearf.  has 
been  edited  with  great  ability  by  the  late  Frank  P.  Foster  (1841-1911)  and 
Utterly  by  Charles  E.  de  M.  Saious,  Claude  Lamont  Wheeler  (1864-1916) 
and  Smith  Ely  JelUrfe.  The  Medical  Record  (1866-  ),  editod  by  George 
F.  Shrady.  and,  latterly,  by  Thomas  L.  Stedman.  The  Philadelphia  Klrdical 
Journal  (1898-1903)  and  American  Medicine  (Philadelphia,  1901-  )  were 
originally  edited  by  George  M.  Gould,  Among  the  best  periodicals  devoted  to 
special  subjects  are  The  American  Journal  ot  Obstetrics  (New  York,  1868- 

),  founded  by  Emil  Noeggerath  and  Abraham  Jacobi;  The  Annah  of 
Surgery  (1885-         ) ;  The  American  Journal  of  Physiology  (Boston,   1898- 

),  The  Archives  of  Ophthahnology  and  Otology  (New  York,  1869-  ), 
founded  hy  Herman  Knapp;  The  Journal  of  Experimental  Medicine  (New 
York,  1896-  ),  founded  by  William  H,  Welch;  The  Journal  ot  Infectious 
Diseases  (Chica^,  1904-  ).  founded  by  Ludvig  Hektoen;  The  Joivnal  oi 
Biological  Chemistry  (New  York,  1905-  ),  founded  by  Christian  A. 
Herter;  The  Journal  of  Medical  Research  (Boston,  1896-  );  The  Journal 
of  Morphology  (Boston,  1887-  ),  founded  by  the  late  Charles  O.  Whitman, 
the  Journal  of  Experimental  Zodlogy  (Baltimore.  1904-  ),  edited  by  Horn 
Granville  Harrison,  and  the  Journal  of  Laboratory  and  Clinical  Medicine  (St. 
Louis,  1916),  founded  by  Victor  C.  Vaughan. 

Thp  better  sort  of  medical  periodicals  may  be  roughly  divided 
into  three  classes:  those  devoted  exclusively  to  purely  scientific 
and  experimental  researches;  those  devoted  to  the  specialties; 
and  those  which  include,  nlonji  with  clinical  and  sui^cal  cases, 
papers,  original  or  sophomorical,  upon  set  subjects,  reports  of 
progress,  al>strapts.  reviews,  translations,  historical  tidbits,  facetis, 
and  medical  gossip.  In  periodicals  of  the  first  class,  Germany 
takes  the  lead  in  number.  In  respect  of  quality,  the  transaelions 
of  such  lejirned  bodies  as  the  Royal  Society  of  London,  the  scien- 
tific academies  of  France,  Prussia,  Saxony,  Bavaria.  Austria, 
Italy,  or  the  SociHf  de  biologie  of  Paris,  stand  first,  iis  regards  occa- 
sional contributions  to  physiological  science.  Then  come  the 
publications  of  imiversity  laboratories  and  clinics,  of  niedir.il 
societies,  institutes,  and  other  foundations,  in  relation  to  which 
the  titles  Annalen,  Arheiten,  Archiv,  Beitrage,  Rerichle,  Central- 
Matt,  Jahrbuch,  Milteilungen,  Monaissthrifl,  Sammivng,  IV- 
handhmgen,  VeroffentUchungen,  Vierteljakresschrifl,  or  Zeilsckrift 
usually  connote  something  of  positive  value,  just  as  BldUer, 
CorrespondemblaU,  Calender,  Organ,  Repertmium,  Wochennchrift, 
or  Zeilung  have  a  more  dubious  implication.     Of  annual  pub- 
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liratJons,  Srgdmiase  contain  valuable  rfeumfe  of  current  scientific 
wort;  JahTesberichte,  the  equivalents  of  our  year-books,  are  use- 
ful for  bibliographical  reference  or  statistical  compilation.     As  a 
mlf,  the  periodicals  devoted  to  anatomy,  phyaiolt^jy,  bacteriolt^^y, 
psychology,  anthropologj',  surgery,  or  the  different  medical  spe- 
cialties are  good  of  their  kind  in  any  countrj'.     The  veterinary 
journals  are  sometimes  of  better  quality  than  the  dental.    Homeo- 
pathic journals  are  almost  uniformly  poor,  and  journals  devoted 
to  osteopathy,  antivivisection,  and  other  fada  have  no  scientific 
value  whatever.    Of  the  general  medical  periodicab  of  the  third 
class,  the  Wochenechriflen  of  the  larger  Germanic  cities — Berlin, 
Munich,  Vienna — the  British  Medical  JouttmI,   The  Lancet,  and 
the  journals  of  the  latter  cities  of  Great  Britain — Edinburgh, 
filasgow,  Dublin,  Bristol — are  all  of  the  best  quality.    The  cor- 
responding publications  in  the  Latin,  Scandinavian,  and  Slavic 
countriea  are  of  unequal  value.    Aside  from  decadent  Uterature, 
almost  anything  printed  in  France  is  well  written,  and  the  witty 
ffitilletons  in  the  Pariaian  medical  journals  are  no  exception  to  the 
nile.     Some,  like  the  Chronique  nUdical,  are  capables  de  lout  in 
this  respect.    Many  of  the  French  and  Italian  weeklies  are  printed 
01  lar^,  inconvenient  sheets  like  newspapers,  which  suf^esta  the 
a*lvantage8  of  Ostwald's  idea  of  a  definite  Weltforrru^,  a  uniform 
size  and  shape  for  all  scientific  books  and  periodicals.     An  un- 
fle^irable  feature  of  the  smaller-sized   Latin   periodicals  is  the 
sf^tual  advertisement  of  nostrums  within  the  text,  or  the  binding 
?*    such  advertisements  between  the  leaves  of  the  journal.     Italy 
'*    practically  the  only  countrj-  which  glorifies  the  names  of  its 
K**at   and  small  reputations  eponymically  by  bestowing  them 
^'t>on   medical  periodicals,'  as  in  the  case  of  Cesalpino,  CiriUo, 
'^''colani,   Fracastoro,  Galvani,  Giiglielmo  da  Salicfto,   Ingransia, 
•^falpigki,  Mjorgagni,  Orosi,  Pisani,  Rammzini,  Selmi,  Spallamani, 
'nrntnaiti.    Most  of  the  Spanish  medical  journals  are  inferior  even 
^o  those  of  South  America  in  quality.    The  beautiful  language  of 
Spain  is  a  social  rather  than  a  scientific  medium,  and  much  of  her 
liedical  fiterature  is  taken  up  with  rhetoric  and  problemas  para 
^oludonar.    Printed  with  aniline  inks  upon  inferior  paper,  most 
of  our  valued  medical  productions  will  have  crumbled  or  their 
Contents  faded  away  in  a  century  or  more,  and  criticism  of  medical 
periodicals  seems  idle  or  ungracious.    The  slightest  of  them  may 
Subserve  a  useful  purpose  in  setting  some  anxious  inquirer  upon 
the   path  of  study  or  of  original  investigation.     Walsh,  in  his 
Hudies  of  medieval  medicine,  has  emphasized  the  fact  that  the 

•The  Dutch  joumftls  "Pieter  Camper,"  and   "Boerhaave"  are  other 
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fatiman  mind  soon  tires  of  difficult  or  insoluble  {Hoblems,  and  may 
drop  a  subject  for  centuries.  To  insure  continuity  fA  intcnst 
there  must  be  constant  rejuvenation  and  restimulstion,  and  b  do 
phase  of  modern  activity  is  it  so  imperative  that  the  adentific 
spirit  should  bum  and  shine  like  a  sacred  fire,  as  in  the  &dd  of 
medicine.  The  h^est  function  of  the  medical  journalist  today 
is  to  introduce  new  currents  of  scientific  ideas  and  to  keep  titem 
in  circulation.  The  public  would  be  much  better  protected  from 
quacks  if  our  newspapers  drew  their  information  from  reliaMe 
representatives  of  the  medical  press,'  instead  of  from  reporteis, 
untrained  in  science  and  with  a  mania  for  advertiang  the  sen- 
sational. 

One  of  the  most  striking  features  of  modem  medicine  was  the 
tendency  toward  internationalism,  even  on  the  field  of  battle. 
In  1862,  Henri  Dunant  (1828-1910),  a  Swiss  philanthropist,  pub- 
lished his  "Souvenir  de  Solferino,"  and  this  account  of  the  bar- 
barities of  warfare  led  to  the  International  Conference  of  the  Red 
Cross  Societies  at  Geneva  in  1863,  and  to  the  signing,  on  Augu^ 
22,  1864,  of  the  Geneva  Convention,  in  which  fourteen  different 
States  pledged  themselves  to  regard  the  sick  and  wounded,  as  also 
the  army  medical  and  nursing  staffs,  as  neutrals  on  the  battle- 
field. This  movement  was  warmly  supported  by  Queen  Augusta 
of  Prussia  and  the  Grand  Duchess  Maria  Pavlovna  of  Rus^ 
and  today  its  intention  is  carried  out  over  all  the  civilized  world. 

In  1867,  the  first  intematjonal  medical  eongreas  was  openrd  at  Paris,  al 
thn  instance  of  Henri  Guitrac,  to  be  followed  by  those  at  Florence  (18691. 
Vienna  (1S73),  Brussels  (1875),  Geneva  (1877),  Amsterdam  (1879),  Lomlm 
(1881),  CopenhaRen  (1884),  Washinftton  (1887),  Berlin  (1890),  Rome  (ISMj, 
Moscow  (1897).  Paris  (1900),  Madrid  (1903),  LLsbon  (1906),  Budapest  (19091, 
and  London  (1913).  It  had  already  been  preceded  by  intemntionaJ  congre«3 
on  slatisticM  (Brussel-,  18.51),  hygiene  and  demoRraphy  (BrusaeLi,  18i2), 
ophthalmoloKy  (Brusiiels,  1857),  veterinary  mwiinine  (Hamburg,  1863),  an- 
thropology (Spozia,  1865),  and  pharmacy  (Brunswick,  1865),  and  was  foLoiffd 
by  a  series  on  otology  (New  York,  1876),  laryngology  (Milan,  1880).  criminsl 
anthropology  (Rome,  1885),  tuberculosis  (Paris,  1888),  dermatolt^cy  (Paw 
1889),  physiology  (Basel,  1889),  psychology  (Paris,  1890),  gynecology  suJ 
obstetncs  (Brus.sels,  1892),  atcobolism  (Brussels,  1894),  tuberculosis  (Palis, 
1895),  leprosy  (BerUn,  1897),  dentistry  (1900),  surgery  (Brussels,  1902),  ait 
of  the  insane  (Antwerp,  1902),  unification  of  heroic  remedies  (Brussels,  1902k 
milk  (Brussels,  1903).  habitations  (Paris,  1904).  school  hvjriene  (NurembfTg, 
1904),  physiotherapy  (Li*ge,  1905),  cancer  (HeiflelberR,  1906),  pellagra  (Turin. 
1906),  occupational  diseases  (Milan^  1906),  epilepsy  (Budapest,  1909).  tropiral 
medicine  (Manilftj  1910),  comparative  pathology  (Paris,  1912),  eugenics  (Lon- 
don, 1912),andhist«ry  of  medicine  (Antwerp.  1920).  These  are  only  a  few oi 
such  international  gatherings,  which  include  almost  every  specialty. 

'  This  is  now  the  case  with  the  leading  New  York  newspapers.  For  tbf 
harm  done  by  the  press  in  misleading  statements  and  (tamboyant  advcrtinago' 
proprietary  remedies  and  quack  procedures,  see  the  Paris  thesis  of  Dr.  Gcow* 
Bourgeau :   Les  erreurs  et  les  dangers  de  la  grande  pre&se  en  matiSre  medicate. 
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Another  sign  of  the  inUmationtJ  apirit  was  the  award  of  the  Nobel  prizes 
fw  medicine  to  voq  Behring  (1901),  Ronald  Roaa  (1902),  Fiosen  (1903), 
^vIoEf  (1904),  Koch  (1905),  Golgi  and  RarnAn  y  Caial  (1906),  Laveran  (1907), 
Metchnikoff  and  EhrLch  (1908),  Kocher  (1909),  Kossel  (1910),  Gullatrand 
(1911),  Carrel  (1912),  Richet  (1913),  B&t&oy  (1914),  Bordet  (1919),  August 
Krc^  (1920"),  as  also  to  Roentgen  for  phyaica  (1901),  Emil  Pischer  for  chem- 
istry (1902),  and  Hemi  Dunant  for  promotion  of  peace  (1901). 

In  America,  men  of  great  financial  resources  have  outpaced 
foreign  governments  in  bberal  endowments  for  scientific  and 
medical  research. 

The  recent  war,  a  betrayal  of  Em-opean  humanity  by  some  of 
its  overlords,  turned  the  world's  clock  back,  upwet  all  previous 
calculations,  overthrew  the  results  of  a  hundred  years'  patient, 
devoted  work  for  social  betterment.  In  the  twinkling  of  an  eye, 
nations  accredited  with  the  highest  civiUzation,  lapsed  into  the 
barbarism  and,  by  Newton's  third  law  of  motion,  the  necessity  of 
fightii^  for  their  existence  was  literally  rammed  down  the  throats 
of  the  Western  nations,  including  the  United  States.  Though  we 
have  scientific  criteria  of  evil,  dimly  apprehended  by  theologians, 
but  known  to  all  scientific  men,  no  great  European  statesmen 
existed  to  save  Europe  from  destruction;  no  stem  Tacitus  or 
Dante  or  Hugo  lived  to  denounce  the  crimes  of  kings  or  the 
monstrous  designs  and  pretensions  of  their  vassals. 

The  close  of  the  war  disclosed  the  peoples  of  Eastern  Europe 
starving  and  nationless,  "eddying  at  large  in  blind  uncertainty," 
the  vagrant  terra  filii  of  the  Dark  Ages,  willing  to  make  any  man 
leader  who  might  give  them  bread. 

The  opening  of  the  war  revealed  Germany  in  a  state  of  perfect 
military  preparedness,  England  and  France  in  a  state  of  partial 
preparedness,  and  our  own  country  in  the  gerundive  state  of  being 
about  to  be  prepared.  Yet,  twenty  months  after  our  entry  into 
the  war  (April  6,  1917),  the  armistice  was  signed  (November  11, 
1918). 

To  raise  medical  personoel,  England  had  to  draw  some  11,000  civilian 
practitioners;  in  France,  the  whole  medical  profession  was  mobilized;  and  in 
our  army,  expanded  twenty-fold  over  the  army  of  1916,  no  less  than  29,602 
physicians  were  in  uniform  as  reserve  olIicerB.  Welch,  VaUKhan,  Flexner, 
BiUingB,  Thayer,  the  Mayos,  Finney,  Gushing,  Crile,  Cannon,  in  fact^  the 
£lite  of  our  American  prof eaaion,  flocked  to  the  colors.  Under  the  administra' 
tion  of  the  lat«  General  WilUam  0.  Gorgas,  the  Surgeon  General's  OfGce  was 
expanded  to  gigantic  proportions,  commensurate  with  our  far-ttung  array  of 
32  training  camps,  each  a  community  of  30,000  to  40,000  soldiers.  On  the 
Wc«l«m  front,  medical  administration  was  an  aSair  of  providing  for  the 
supplies,  sanitation,  hospitalization,  medical  and  surgicaJ  services  of  im- 
mense training  areas,  hospital  areas,  lines  of  communication  and  miles  of 
trenches,  while  the  open  fighting  at  the  end  of  the  war  brought  up  a  new 
problem,  the  complex  sanitation  of  great  moving  armies.  The  chief  surgeons 
of  the  American  Expeditionary  Forces  during  the  fighting  period  were  Generals 

>  No  awBtds  lA  the  Nobel  t«iie  in  medicine  were  made  during  1915-18. 
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Merritte  W.  Ireland  and  Walter  D.  McCaw.  The  medical  establiBtunent  d 
the  British  Army  was  tidnunistered  by  General  Sir  Alfred  Keogh  aiul  jalir 
General  Sir  John  Goodwin,  that  of  the  French  Army  by  M.  Sunooin  (186i- 
1920),  Tuflier  and  Justin  Godart.  The  Surgeon  General  of  the  Gennan  Ano; 
during  the  war  period  was  Lieut.-Gen.  Otto  vod  Schjeming. 

For  medicine,  the  greatest  triumph  of  the  war  was  in  the  direct 
application  of  the  science  of  infectious  diseases  to  military  sanita- 
tion, in  this  case  the  group  sanitation  of  armies  of  millions. 
This  is  the  first  war  in  history  in  which  the  mortality  from  battle 
casualties  has  exceeded  that  from  communicable  diseases.  In 
the  European  War,  the  official  German  losses  were  1,531,048 
killed,  4,211,569  wounded,  and  155,013  died  from  disease.  In  our 
Civil  War,  there  were  44,238  killed  in  action,  246,712  wounded, 
31,978  (10.48  per  1000)  died  from  wounds,  186,216  (61.W  pa 
1000)  died  from  disease.  In  the  World  War,  34,249  of  our  force 
were  killed  in  action,  224,089  wounded  were  admitted  to  hospital, 
of  whom  13,691  (4.5  per  1000)  died,  and  50,714  (16.67  per  1000) 
died  from  disease.  Thus  there  were  four  times  as  many  dealhs 
from  disease  in  the  Civil  War  as  in  the  World  War,  while  our 
recent  death-rate  from  wounds  in  hospital  was  reduced  one-half. 
In  other  words,  the  next  greatest  medical  achievement  in  the 
World  War  was  the  conquest  of  wound  infection.  Trench  warfare 
in  soil  contaminated  by  decades  of  cultivation  made  every  soldier 
a  potential  bacillus  carrier,  and  on  the  Western  front  the  rewval 
of  Ijisterism  (antisepsis)  was  a  foregone  conclusion.  Passing 
through  the  experimental  phases  of  dressing  with  colored  antiseptic 
pastes,  salt  pack  and  hypertonic  solution  (Wright),  there  was  at 
length  evolved  the  physico-chemical  principal  of  wound  irrigation 
by  a  solution  of  a  gas  in  a  liquid  (Carrel-Dakin),  and  later,  the 
mechanical  principle  of  d&mdemerd  or  wound  excision  with  pri- 
mary suture  (Gray-Lemattre).  H,  D.  Dakin's  device  of  setting 
free  chlorine  gas  from  sodium  hypochlorite  or  dichloramine-T 
constitutes  the  most  refined  antisepsis.  The  excision  of  all  de- 
vitalized wound  tissues  prior  to  suture  is  an  aseptic  principle  <^ 
the  first  order,  destined  to  be  of  capital  importance  in  industrial 
or  future  war  sui^ery.  These  were  the  only  advances  made  in 
Western  front  surgery,  the  rest  of  which  has  been  well  described 
as  a  general  harking  back  to  first  principles.' 

In  internal  medicine  new  and  strange  pathologic  concepts 
came  into  play,  such  as  the  longitudinal  sinus  disease,  VolhjTiiaB 
(five-day)  fever,  trench-foot,  trench-nephritis,  spirochsetal  jaun- 
dice, the  toxic  jaundices  from  picric  acid,  trinitrotoluene  and  tetra- 
chlorethane  poisoning,  the  terrible  effects  of  gassing,  the  disorder 

1  M.  W.  Ireland:  Jour.  Am.  Med.  Ass.,  1921,  Ixxvi,  763-769. 
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of  peripheral  nerves  and  the  neurotic  efTects  of  gunshot  wounds 
of  the  nervous  system,  particularly  from  shell  shock  and  wind 
contusion,  gas  gangrene  from  the  bacillus  Welchii,  and  other  com- 
plications of  wound  infection. 

The  mental  tests  of  Binet  and  others  were  introduced  into  our 
recruiting  system  for  the  first  time  by  Robert  M.  Ycrkea  (1917), 
and  revealed  the  large  percentage  of  twelve-year-old  minds  in 
modem  populations.  Psycholc^y  and  neuro-psychiatry  did  much 
for  mobilization  by  weeding  out  mental  defectives,  always  bad 
risks  for  armies.  The  motley  complex  of  neurotic  phenomena 
going  under  the  name  of  "shell-shock"  was  carefully  studied  by 
F.  W.  Mott,  T.  W.  Salmon  and  others;  and  great  impetus  was 
given  to  the  study  of  wound  shock  by  the  investigations  of  W,  T. 
Porter,  Cannon  and  Crile.  The  efTects  of  gunshot  wounds  on 
peripheral  nerves  were  intensively  studied  by  Marie,  Mme, 
Athanassio-Benisty,  and  many  others,  including  the  Peripheral 
Nerve  Committee  of  our  Medical  Corps.  Camptocormy  was  de- 
scribed by  Achille  Souques  in  1916. 

Of  communicable  diseases,  measles,  mumps  and  meningitis 
smote  our  camps  heavily  during  1917-18,  due  to  the  fact  that 
country  boys,  beii^  seldom  exposed,  are  non-immune;  and  the 
great  epidemic  of  Spanish  influenza  (I9I8~19),  with  its  complicat- 
ing pneiunonias  and  empyemas,  was  more  fatal  everywhere  than 
the  war  itself.  That  measles  is  a  respiratory  affection,  transmitted 
via  the  aJT-passages,  was  emphasized  by  E.  L.  Munson  in  the 
Texan  epidemic  of  1917,  and  from  that  time  on  interest  became 
concentrated  on  the  sputum-borne  infections  (including  measles, 
meningitis)  as  the  outstanding  problem  of  preventive  medicine. 
Contact  infection  by  hand  and  breath  became  of  cardinal  impor- 
tance, since  the  first  principles  of  public  hygiene  were  obhterated 
in  the  slave-ship  overcrowding  of  public  vehicles  and  places,  con- 
sequent upon  war  conditions  everywhere.  The  pneumonias,  in- 
cluding the  typing  of  pneumonia  bacilh,  were  investigated,  at  the 
Rockefeller  Institute  and  elsewhere,  by  W.  G.  MacCallum,  Rufus 
Cole,  A.  R.  Dochez,  0.  T.  Avery,  C.  G.  Bull,  Joseph  Miller,  E.  E. 
Irons  and  J.  A.  Capps;  influenza  by  Cole,  Avery,  and  S.  H.  Jacobs; 
Streptococcus  hemolyticus  infection  by  0.  T.  Avery,  R.  A.  Kinsella 
and  H.  F.  Swift;  the  surgical  aspects  of  the  empyemas  by  S.  K. 
Dunham,  Bell,  Graham,  Kinsella  and  Stevens  of  the  Empyema 
Commission  of  the  United  States  Army;  experimental  parotitis 
by  Martha  Wollstein;  meningitis  by  Simon  Flexner;  tuberculosis 
by  G.  E.  Bushnell;  typhus  fever  by  H.  Plotz;  anthrax  by  Richard 
Pearce;  erysipelas  by  A.  B.  Kanavel  and  parasitic  infections  by 
C.  A,  Kofoid.  The  net  result  of  war  experience  was  the  novel 
hygienic  principle  that  the  infected  or  exposed  individual  is  more 
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dan(!eroua  to  society  than  the  disease  itself.  Community  wdfue 
now  demands,  not  only  isolation  of  carriers,  contacts  and  auspectt, 
but  also  education  of  the  individual  to  realize  that,  as  long  as  be  ia 
a  disease  carrier,  he  must  voluntarily  protect  the  community  fran 
himself. 

That  trench  fever  (P.  U.  O.)  is  a  louse-borne  infection  was  realized  by  the 
Britifih  Commisaion  under  Gen.  Sir  David  Bruce  and  finally  demonstrated  by 
the  American  Commissioa  UDder  R.  P,  Strong.  The  relation  of  pediculonsto 
typhus  (noted  by  Tobiaa  Cober  in  1606),  became  o(  moment  on  the  Eagtao 
front,  particularly  in  Servia,  where  many  American  phyaicianB  suFcunibal 
to  the  disease.  In  the  trenches  every  soldier  became  lousy  and  "Fitting  the 
Cootie,"  by  the  various  methods  of  delousinf(,  taxed  the  ingenuity  of  ill 
military  sanitarians  at  the  front.  Spirochetal  jaundice  (Weil's  disease)  wu 
investigated  by  R.  Inada  and  Y.  Ito  (1914-15),  E.  B.  Krumbhaar,  AdriM 
Stokes  and  others;  effort  syndrome  (D.  A.  H.)  by  Thonias  Lewis.  Treneb 
foot  (GamoichertkraTikheU)  was  resolved  by  Osier  into  the  equation:  Cdd 
bite  4-  muscle  inertia  =  trench  foot.  Volhynian  fever  was  first  described  br 
H.  Werner  (1916).  Under  the  leadership  of  General  Sir  Robert  Jonra,  it 
Morestin  and  others,  orthopedic  or  rcconstructional  isui^ery  of  man^ 
bones  and  Umbs  was  materially  advanced  in  England,     In  the  treatment  of 

ginshot  fractures,  the  use  of  continuous  extension  by  the  Hodgen  sphnt  and 
aJkan  frame  greatly  accelerat«i  the  evacuation  of  the  wouimed  and  thor 
prompt  return  to  duty.  In  Belpum,  C.  Willems  substituted  the  principle  of 
early  active  mobilization  of  jomt  lesions  for  the  old  artbopedic  teaching. 
Remarkable  was  the  work  of  Alexis  Carrel  at  Campi^ne  on  wound  ti^atmoit, 
of  Crile.  Gwathmey  and  Marshall  on  gas-oxygen  anesthesia,  of  H.  D.  Gillio 
(Sidcup),  Delageni&re  (Le  Mans),  II.  Morestm  {Val  de  Grace),  A.  C.  Vakdiw 
(Boulogne),  Derwent  Wood  (London)  and  of  Hayes,  Hutchinson,  Blair  und 
other  Americans  at  Neuilly  on  majdilo-facial  surgery,  of  J.  A.  Blake  (Neuilly), 
M.  Sinclair  (Wimereux),  H.  D.  Souttar  (Netley),  K.  Leriche  (Lyons)  and  al 
Gosset,  J.  P.  Goldthwaile,  H,  Osgood.  N.  Allison  and  W.  L.  Keller  oo 
fractures  and  splints,  of  Pedro  Chutro  (Paris)  on  fractures  and  bone^inuses. 
of  H.  CushinK  (Boulogne)  on  brain  surgery,  ol  Morestin,  Chutro  and  Gossctoa 
cranioplaaty  by  cartilaginous  grafts,  of  Staasen  (Port  Villez)  on  amputation, 
of  Tuffier  (Paris)  on  rcamputation,  of  Vanghettj  on  cineplastic  amputation, 
and  of  Arbuthnot  Lane,  Calot,  Tuflier,  Morestin,  P.  Bostianelli  and  E.  Lesr 
(Hamburg)  on  general  plastic  and  orthopedic  surgery.  Reconstruction  snd 
reeducation  of  the  disabled,  planned  in  Germany  ten  year;  before  the  war.  hu 
been  carried  forward  everywhere  on  a  grand  scale,  and  vocational  rehabilit*- 
tion,  adumbrated  by  Juan  Luis  Vives  (1531),  Is  now  a  mattey  of  national'hd- 
ministration. 

The  physiological  requirements  of  aviators  and  the  pathology,  prevention 
and  treatment  of  war-gassing  were  entirely  new  subjects,  in  the  developmnit 
of  which  American  medical  officers  playca  an  important  part.  Notable  con- 
tributions to  the  pathology  of  war-gas  poisoning  are  the  studies  of  Sir  Leonsid 
Hill,  A.  S.  Warthin,  M.  V^  Wintemitz,  and  P.  P.  Underbill. 

Through  infant  welfare  activities.  In  the  very  midst  of  the  war,  the  infant 
death-rate  was,  in  1916.  brought  down  to  91  per  1000  in  England,  and  97  in 
Scotland,  in  both  cases,  the  lowest  on  record.  In  Germany,  although  40  ptr 
cent,  fewer  babies  were  born  in  1916  than  in  1913,  the  infant  deaui-ratc  of 
164  In  1914  was  well  kept  down  thereafter.  In  PVance,  due  to  the  increased 
employment  of  women  in  munition  factories,  there  was  a  steady  rise  in  infant 
mortsJity  after  1916,  reaching  126  in  1917.  As  the  war-time  birth-rate  w» 
50  per  cent,  leas  than  normal  and  40  per  cent.  less  than  the  annual  deatb-ratf, 
France  was  facing  national  extinction.  Uniformed  Infant  welfare  units  were 
therefore  sent  overseas  iby  the  Red  Cross,  under  direction  of  WiUiaa 
Palmer  Lucas,  numbering  many  of  the  leading  pediatrista  of  this  country. 
Through  their  activities  much  beneficent  work  was  done  for  the  children  of 
France. 
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•  Remarkable  success  was  attained  in  the  prevention  of  typhoidal 
it  infectione  by  trivalent  vaccines,  in  the  tetravaccines  employed 
li  against  typhoid,  the  two  paratyphoids,  and  cholera,  in  the  treat- 
f  ment  of  bums  by  the  paraffin-resin  solution  (ambrine)  of  Barthe 
de  Sandifort  (keritherapyO,  in  the  purification  of  array  water- 
snpplies,  in  the  localization  of  projectiles  in  the  body  by  the  flirtz 
■  oompass,  the  electrovibrator  of  Bergoni^,  and  by  radioloicic  meth- 
J  ods,  in  the  wonderful  prosthetic  devices  speedily  improvised  to 
I  a&ve  as  artificial  hands  and  hmbs,  and  in  the  trainini;  of  the 
'  badly  mangled  defectives,  of  the  blind  and  deaf  and  of  cardiac, 
j  pulmonary,  and  neurotic  defectives  for  future  efficiency  in  life. 

Much  as  the  friends  of  oiu-  common  humanity  may  aspire 
'  toward  Kant's  noble  ideal  of  a  Universal  Peace,  the  constant 
ahiftings  and  migrations  of  peoples  about  the  surface  of  the  globe, 
the  impermanence  of  national  alliances  and  their  effects  upon 
history,  the  fact  that  democracy  is  not  (like  monarchy)  an  al>3olute 
form  of  government,  but  an  education  of  the  people  for  citizenship, 
the  actual  existence  in  nature  of  peaceful  and  warlike  (or  preda- 
tory) races  side  by  side,  the  commercial  rivalries  of  nations  and 
the  hatred  of  the  "have-not's"  for  the  "have's,"  make  the  im- 
mediate future  of  humanity  extremely  dubious.  Wars  are  "wished" 
Ufjon  peaceful  and  friendly  (and  therefore  defenseless)  nations 
through  the  concatenation  of  political  intrigues  and  events.  The 
ncample  of  the  sturdy  little  republic  of  Switzerland  goes  to  show 
that  the  only  way  in  which  wars  may  be  avoided  or  invasion  re- 
peDed  by  these  nations  in  the  inunediate  future  is  through  the 
rational  manful  course  of  physical  and  mihtary  preparedness,  the 
apotropaic  significance  of  which  was  strongly  signalized  by  the 
late  Sir  Lauder  Brunton  during  the  last  seventeen  years  of  his  life.' 
It  is  strange  that  most  of  the  blame  and  odium  for  the  evils 
wrought  by  wars  should  be  visited  upon  the  heads  of  the  soldiers 
and  army  surgeons  who  risk  their  hves  to  fight  the  battles  im- 
posed upon  their  respective  countries.  Modem  wars  are  usually 
made  by  the  commercial  rivalries  of  nations  with  the  consequent 
appeals  made  to  race-hatred  and  raob-sentiment  by  "mad  mon- 
archs,"  "racial  biolc^ts,"  irresponsible  historians  and  sensational 
joumali8t&  In  this  regard  the  dictum  of  the  French  psychologist 
that  "the  collective  intelligence  of  a  crowd  is  usually  less  than 
that  of  some  one  of  its  individual  members"  is  well  worthy  of 
consideration.  Yet  the  mass  of  mankind  cannot  be  held  entirely 
responsible  for  the  errors  made  by  the  moulders  and  directors  of 

>  fiuthei  Jour,  de  in«d.  int.,  Par.,  1913.  xvii,  211-214. 
*  Brunton:  C<^ected  Pspen  on  Physical  and  Military  Training,  London, 
191S. 
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public  opinion.    Ctmceniing  the  "quant  pana  aaptentia  wadu 
regiiur,"  Jacques  Loeb  has  recently  vtnced  an  aspirstim 
a  diBtant,  perhaps  an  unattainable,  ideal: 

"If  we  succeed  in  substituting  for  the  pf^wnt  a  n«m-  typr  of  stilaa 
who  are  familtBT  with  aod  follow  the  devdc^moit  of  thr  «xacl — i.  r.,  tkc« 
perimental  and  quantitative — sciences,  and  who  tue  williog  and  capable^ i. 
plying  the  results  of  exact  science  to  the  intdlectual,  moral,  phjao^  ""^  1 
economical  uplift  of  the  masses,  we  shall  at  least  diminiah  tbe  dao^ofav."'  i 

In  the  same  key  Oetwald  says  that — 

"Science  may  therefore  be  considered  as  the  surest  and  n 
<A  the  spiritual  treasure  which  man  pomcooco.     Such  predictions 
dorsed  by  science  are  accepted  as  the  motit  rdiable  <»es  b]    '' 
majority  of  men." 

President  Eliot  remarks  that 

"ihe  devotees  of  natural  and  physic^  nrience  during  the  last  handRd  ud 
fifty  years  have  not  shown  themselves  inferior  to  any  otbo-  daw  of  maM. 
their  power  to  reason  and  to  will,  and  have  shown  th<W<<elvess(n)enarl<i«CF' 
other  class  of  men  in  respect  to  the  value  of  worth  to  society  of  tlie  pnteft 
of  these  powertt.  The  men  who,  since  the  nineteenth  century  b^an,  havcdwe' 
most  for  the  human  race  through  the  right  use  of  their  nasoos,  in'*g'"*'™^ 
and  wills  are  the  men  of  science,  the  artists  and  the  skilled  craftaDen.  not  tbv 
metaphysicians,  the  orators,  the  historians,  or  the  nileis." 

In  rcRard  to  the  actual  diseases  of  society,  ver>-  few  stateanea 
and  statists  see  that,  as  the  wise  Pagel  said,  all  nations  have  to 
go  through  the  diseases  of  infancy,  childhood,  and  old  age — to  grt 
rid  of  graft,  alcoholization,  and  sj'philization  of  the  people,  the 
production  of  degeneracj'  by  the  oppression  of  the  poor  {the  roots 
of  Ihe  tree),  the  corruption  of  the  people  by  pornography,  cocd- 
mercial  exploitation  of  prostitution,  and  the  dehberate  inbreeding 
of  thieves  and  harlots,  the  external  fraus  innexa  dienti  with  a  wink 
nation  as  client,  yet  even  adult  nations  may  be  at  the  mercjtJ 
Csesarism  and  psychic  diseases  of  the  masses. 

"Quicquiii  deli  rant  regea,  plectuntur  .-Vphivi."" 

Whether  war  will  become  a  vanishing  fraction  in  human  affaire 
is,  therefore,  dubious  under  present  conditions  of  the  woHds 
economy.  But  the  whole  duty  of  the  medical  profession  is  pbin. 
In  wartime  its  device  has  been  "inter  arma  caritas,"  and  when  nare 
and  rumors  of  wars  have  again  passed  away,  our  profession  may 
do  what  it  can  to  promote,  "with  charity  toward  all,  with  miliw 

'  J.  Loeb:  Science,  N.  Y.,  1917,  n.  s.,  xlv,  76. 

*  "Kinder-  und  Entwickluntc^lirankheiten  muss  ja  jedcA  Volk  diirrb- 
machen,  oft  sehen  wir  aber  auch  Hchon  entwickelte  Kurlturnationep  von 
traurigen  Kanipfen  heimgcsueht."  J.  Pagel:  Grundriss  eines  Systein' d^ 
medizinischen  Culturgeschichle,  Berlin,  1905,  p.  77. 
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"*  toward  none,"  the  sentiment  of  peace  and  good  will  among  man- 

M  kind,  who  are  its  tnie  cUenta.     In  1915  Dr.  Samuel  J.  Meltzer 

founded  a  Medical  Brotherhood  for  the  Furtherance  of  Intema- 

f.  tional  Morality,'  baaed  upon  the  concept  that  while  individual 

h  nations  are  civilized,  with  decent  comity  and  humanity  within 

>  tiieir  own  boundaries,  humanity  at  large  is  not;  that  there  is  an 

!   abyss  between  intranational  and  international  morality,  and  that 

no  matter  how  highly  cultivated  or  enhghtencd  nations  may  be, 

they  still  tend  to  settle  their  difficulties  by  brute  force — by  killing 

and  maiming  their  adversaries.     This  brief  for  intranationalism 

as  well  as  internationalism  deserves  the  future  consideration  of 

medical  men  in  all  countries. 

Concerning  the  effect  of  scientific  research  upon  medicine, 
the  physicist  Rowland  has  spoken  with  a  force  that  is  apocalyptic  :'- 

"The  ordinary  crude  mind  has  only  two  compartmeniB,  one  tor  truth  and 
one  for  error;  indeed,  the  contents  of  the  two  compaj-tments  are  sadly  mixed 
in  most  cases;  the  ideal  scientific  mind,  however,  has  an  infinite  number. 
Each  theory  or  law  is  in  its  proper  compartment  indicating  the  probability  of 
its  truth.  As  a  new  fact  arrives,  the  scientist  changes  it  from  one  compartment 
to  another  so  as,  if  possible,  \a  always  keep  it  in  its  proper  relation  to  truth  and 
error.  .  .  .  Natural  laws  there  probably  are,  rigid  and  unchanging  ones 
at  that.  Understand  tjiem  and  they  are  beneficent:  we  can  use  them  for 
our  purposes  and  make  them  the  alavcs  of  our  desires.  Misunderstand  them 
and  they  are  monsters  who  may  grind  us  to  powder  or  crush  us  in  the  dust. 
Nothing  is  sfiked  of  us  as  to  our  belief;  they  act  unswervingly  and  we  must 
understand  them  or  suffer  the  consequences.  Our  only  course,  then,  '»  to  act 
aiccording  to  the  chances  of  our  knowing  the  right  laws.  It  we  act  correctly, 
right;  if  we  act  incorrectly,  we  suffer.  If  we  are  ignorant,  we  die.  What 
{p^ter  fool,  then,  than  he  who  states  that  behef  is  of  no  consequence  provided 
it  is  rincere.  An  only  child,  a  beloved  wife,  lies  on  a  bed  of  illness.  The 
physician  says  that  the  disease  is  mortal;  a  minute  plant  called  a  microbe  has 
obtained  entrance  into  the  body  and  is  growing  at  the  expense  of  the  tissues, 
forming  deadly  poisons  in  the  blood  or  destroying  some  vital  organ.  The 
physician  looks  on  without  being  able  to  do  anything.  Daily  he  comes  and 
notes  the  failing  strength  of  his  patient  and  daily  the  patient  goes  downward 
until  he  rests  in  his  grave.  But  why  has  the  physician  allowed  this?  Can  we 
doubt  that  there  is  a  remedy  which  shall  kill  the  microbe  or  neutralize  its 

Sison?  Whj;,  then,  has  he  not  used  it?  He  is  employed  to  cure,  but  has 
led.  His  bill  we  cheerfully  pay  because  he  has  done  his  best  and  given  a 
chance  <rf  cure.  The  answer  is  ignorance.  The  remedy  is  yet  unknown. 
The  physician  is  waiting  for  others  to  discover  it,  or  perhaps  is  experimenting 
in  a  crude  and  unscientific  manner  to  find  it.  Isnot  theinferencecorrect,  then, 
that  the  world  has  been  paying  the  wrong  class  of  men?  Would  not  this  ig- 
norance have  been  dispelled  had  the  proper  money  been  used  in  the  past  to 
dispel  it?  Such  deaths  some  people  consider  an  act  of  God.  What  blasphemy 
to  attribute  to  God  that  which  is  due  to  our  own  and  our  ancestors'  sel&hness 
in  not  founding  institutions  for  medical  research  in  sufhcient  number  and  with 
sufficient  means  to  discover  the  truth.  ...  All  the  sciences  are  linked 
leather  and  must  advance  in  concert.  The  human  body  is  a  chemical  and 
physical  problem,  and  these  sciences  must  advance  before  we  can  conquer 
disease." 


'  Meltzer:  Science,  N.  Y-,  1915,  n.  s.,  xU,  515-523. 

>  H.  A.  Rowland:  Am.  Jour.  Sc.,  New  Haven,  1899,  4.  f 
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This  pronouDconent,  of  eighteen  years  i^,  is  now  "ancimt 
history"  ajid  may  seem  to  many  emotional  and  outmoded.  But  it 
should  not  be  forgotten  that  the  man  who  made  it  believed  with 
intense  conviction  that  scientific  resesu'ch  implies  "that  love  of 
truth,  that  care  in  its  pursuit,  and  that  humility  of  mind  whi^ 
makes  the  possibility  of  error  always  present."  In  the  attempt  to 
bridge  over  the  vast  gap  between  the  microcosm  which  is  accessible 
to  our  senses  and  the  unknown  universe  which  lies  bej'ond  our 
ken,  the  human  mind  reveals  itself  at  every  turn  as  a  very  feeble 
instrument  of  precision.  Top-heaviness  is  not  for  science.  For 
centuries  science,  as  Huxley  said,  "has  played  the  part  of  Cin- 
derella." If  she  is  to  retain  her  charm  and  fascination,  she  must 
not  become  too  vain  nor  make  unduly  extravagant  claims.  As  Bus 
has  quaintly  observed:  "When  the  summit  of  anything  is  reached, 
all  paths  lead  inevitably  to  the  bottom." 

The  high  function  of  the  physician  is  still  the  relief  of  humso 
suffering,  not  merely  to  drug  his  patients,  but  to  care  for  them; 
and,  as  the  surgeon  must  know  how  to  think  clinically,  the  clin- 
ician to  think  surgically,  at  need,  so  it  is  possible  that,  some  dsy, 
the  word  "cure"  will,  as  part  of  the  same  Hippocratic  ideal,  be 
restored  to  its  ancient  meaning  (curare).  Meanwhile,  it  is  recog- 
nized that  the  whole  of  medical  science  includes  its  parts,  is  greftter 
than  its  practice,  apphes  to  the  ills  of  society  as  well  as  to  human 
ailments. 

The  aim  of  modem  medicine,  coordinate  with  the  advsDce- 
ment  of  all  the  sciences,  is  the  prediction  and  control  of  phenomeosi 
the  prevention,  as  inclusive  of  the  cure,  of  disease.  PreventJre 
medicine  has  no  fairer  ideal  than  that  contained  in  the  beautiful 
sentence  of  Minot:  "We  have  enthroned  science  in  the  imagiiB- 
tion,  but  we  have  crowned  her  with  modesty,  for  she  is  at  once 
the  reality  of  human  power  and  the  personification  of  human 
falhbility." 
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B.  C. 

46H30. 

Age  of  Periclee. 

7000-2000 

XeoUthic  Age  in  Europe 

460. 

Hippocrates  bora. 

{Oebora). 

431-404. 

5000-4500 

Dawn  of  Sumerian,  Egyp- 

430-425. 

Plague  of  Athena. 

tian  &nd  Minoan  Civ- 

429-347. 

Plato. 

il]  satioiiR. 

400. 

3900-2630 

Age     of     the     Pyramid 

Athenian  epidemic  in 

buildew. 

hia  history. 

2897. 

Huang-ti. 

384. 

Aristotle. 

2500. 

Surgical    operatJona    de- 

370-286. 

Thcophrastus  of  Eresoe. 

picted  upon  tomb  of 

338-323. 

Alexander  the  Great. 

Pharaohs   at   Saqqua- 

300. 

Alexandrian  School.   Eu- 

rah. 

clid. 

2260. 

Code  Hammurabi. 

280. 

2000-1000 

Bronze   Agp  in  Europe 

212. 

Archimedes  killed  at  cap- 

(Osbom). 

ture  of  Syracuse. 

1500. 

Ebers  Papyrus. 

146. 

Siege  of  Corinth. 

1300. 

Berlin  Papj-nw. 

124. 

Asclepiades      of      Pnisa' 

1000-500. 

Earber  Iron   Age   (Hal- 

(Bithynift)  born. 

atatt  culture)   in 

80. 

Mithridatcd,      King      of 

Europe. 

Pontus,       experiments 

950. 

Homer. 

with  poisons. 

800. 

Period      of      Brahminic 

55-63. 

Lucretius  describes  epi- 

medidne. 

demic   in    "De   rerum 

776. 

First  Olympiad. 

natura." 

753. 

Foundiii  of  Rome. 

50. 

Themiflon. 

630-644. 

Thaks  of  Miletu.1. 

31    B. 

C.-14    A.    D.    Augustus 

600. 

Massage    and    acupunc- 

Cfflsar. 

ture  practised  by  the 

A.  D. 

Japanese. 

23-79. 

Pliny  the  Elder. 

Lex  r^ia  (poat-mortem 

45. 

Scribonius  Lai^us. 

Coearean  section). 

54-68. 

Nero.     Dioscorides. 

580-489. 

Pythagoras. 

79. 

Plague  following  eruption 

522. 

Democedee  founde  a  med- 

of Vesuvius. 

ical  school  at  Atheas. 

98-117. 

Trajan.    Rufus  of  Ephe- 

304-443. 

Empedoclefl. 

aiis. 

500. 

Lat«r  Iron  Age  (La  Tim 

117-138. 

Hadrian.    Aretffiua.    So- 

culture). 

ranus  of  Ephesus. 

.iOO-428. 

AnaMgorse. 

125. 

Plague  of  OroeiuB. 

490. 

Battle  of  Marathon. 

131-201. 

Galen. 

480. 

Thermopyls    and    Sala- 

164-180. 

Plague  of  AntoninuB. 

mis. 

251-266. 

Plague  of  Cyprian. 
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EuBebiua,  Bishop  of  Cse- 

am,  dmcribea  Syritui 

epidemic  of  smallpox. 
Martyrdom     of     Saints 

Coetnas  and  Damian. 
Oribarius. 
Conatantine    elosefl    the 

Aaelepieia    and    other 

pagan  temptea. 
Hoepital    of    St.     Basil 

erected  at  CKaarea  by 

Juatinian. 
Hague  Hospital  at  Ekles- 


395-1453.  Byzantine  Empire. 
400.  Fabiola  founds  firat  no- 

i  WcBtera 


476.  Fall  of  Western  Roman 

Empire. 
525-605.    Alexander  of  Tralles. 
527-565.    Aetiua  of  Amida  (reign  of 

JuRtinian  1). 
529.  Monte  Caflsino  founded 

by  Benedict  of  Numia. 

542.  Noaocomia    founded    at 

Lyons  by  Childebert 
I  and  at  Aries  by 
Catsarius. 

543.  Plague  of  Justinian. 
570  Marius,  Bishop  of  Aven- 

ches,  employs  the  term 

"variola," 
Mohammed  bom. 
Hospital       at      Merida 

founded     by     Bishop 


571. 


Gregory  of  Touts  de- 
scribes small|M>x  epi- 
demic at  Tourw. 

Epidemic  of  St.  An- 
thony's lire  (ergotism) 
in  France 

Aaron,  a  Christian  priest, 
describes  smallpox  in 
his  "PandfiCttt." 

Hospital  of  St.  John  the 
Almsgiver  at  Ephesus. 

Mohammed':-  Hegira. 


625-690. 

Paul  of  .£(Ctn«. 

651. 

H4tel-Dieu   founded  bj 

Saint  Landry,  Kiiap 

of  Paris. 

676. 

Monastic  record*  of 

smallpox  in  Ireland. 

732. 

BatUc  of  Poitiers. 

738. 

School     of     MiHitfMliier 

founded. 

750-1258 

Eastern  CaUphate. 

786-802. 

Reign     of     Harun    at- 

Raahid. 

794. 

St.  Albans  Hospilil 

(England). 

799. 

Coronation    of    Ch»rf«- 

magne. 

809-873. 

825. 

St.  Cenis. 

829. 

H6tel-Dieu   (Paris)  Gnt 

mentioned. 

830-920. 

Isaac  Judttus. 

848-856. 

School   of   Salerno  M 

heard  of. 

860-932. 

Rhaie«. 

962. 

Hoepice  St.  Bemud. 

980-1036 

Avicenna. 

1020-1087 

Constantinus  Africanu" 

1021. 

Dancii«  mania. 

1025. 

University      of      Pann» 

founded. 

low. 

Albucasis. 

1006. 

Battle  of  Hastings. 

1073-1080 

Oregorv  VII. 

1096-1272 

Crusades. 

1099. 

Order  ofSt.  John  of  Jer«- 

1110-1113 

University  of  Paris 

founded. 

1126-1198 

Averrocs.     Avenzow. 

1131. 

Council   of   Rhoims  l«- 

bids  clerics  to  pmctice 

1132. 

Holy      Cross      Ho^iuJ 

founded  at  Winchestft. 

1135-1204 

1137. 

St.   Barlholomew's  H«- 

pital  (London)  fouoded 

by  Raher*. 
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1158. 
1161. 

1163. 

1167-68. 

1180. 

1181. 

1187. 
1 191. 


.  HohenBtaufcn  Emperors. 

Ijateran  Council  inter- 
dicte  surgery  among 
the  higher  clergy. 

Nicolau9  Salernitanua 
( "  An  tidotarium  " } . 

King  Roger  II  ni  Bicily 
restricts  medical  prac- 
tice to  licentiates. 

Hnepital  of  the  Holy 
Ghost  founded  at 
Montpellier  by  William 
VIII  of  MontpoUie 

Univereity  of  Bologna 
founded. 

Jewish  physicians  burned 
at  Praf^e  on  charge  of 
"poisoning  wells." 

Council  of  Touts  ("Ec- 
cleeia  abhorret  a  san- 
guine"). 

Migration  of  students 
from  Paris  t«  Oxford  to 
form  a  "atudium  gen- 
Roger  of  Parma  com- 
pletes his  "Practicn 
chirurgiie." 

MontpeUier  declared  a 
free  school  of  meditnne. 

Mohammedans  conquer 
JeruBiUem. 

Teutonic  Order  approved 
by  Clement  III. 
I.  Albertiis  Magnw. 

St.  Mary's  Rpital  in  Lon- 
don. 

Hospital  movement  in- 
augurated by  Innocent 
111. 
:.  University  of  Palencia 
founded  by  Alphonso 
VIII. 

Oxford  first  called  a  Uni- 

'.  Saliceto. 
Innocent  III  opens  Santo 
Spirito  Hospital  in  Sas- 


1204.  Univereity     of     VicenES 

founded  (by  migratioD 
of  students). 

1209.  Migration    of    students 

from  Oxford  to  Cam- 
bridge. 

1210.  CoU^ge     de     St.     CAme 

founded   at    Paris  by 
Jean  Pitard. 

1211.  Innocent    III   rceogniECB 

University  of  Paris. 

1214.  Ugo    Boi^gnoni    made 

city  physician  of  Bo- 
logna at  a  fixed  salary. 

1214-94.      R(^  Bacon. 

1215  Magna  Charta. 

St.  Thomas's  Hospital 
founded  by  Peter, 
Bishop  of  Winches- 
ter. 

1222.  Univerwty      of      Padua 

started    (migration  of 
students  from  Bolog- 

1223.  Cambridge  first  called  a 

University. 
1223-1226.  Louis  VIII.     2000  lazar 
houses  in  France. 

1224.  Frederick    II   issues   law 

regulating  the  study  of 
medicine  and  founds 
University  of  Messina. 
Frede-rick  II  founds  Uni- 
versity of  Naples. 

1227-1274.  ThomaH  Aquinas. 

1228.  University     of     Vercelli 

founded   (abolished, 
1372). 

1231.  Salerno      constituted      a 

medical  school  by 
Frederick  II. 
Gregory  IX  issues  bull 
Parens  acientiaTum 
authorizing  faculties  to 
govern  universities. 
Frederick  11  issues  law 
authorizing  t-  quin- 
quennial d 
Salerno. 
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Apothecary  '   shop      aX 

WetElar. 
Gregory  IX  charters  Uiu- 

veraity     of     Toulouae 


'studiu 


1234-1312.  Arnold  of  VilUnova. 
1235-1316.  Raymond  Lully. 

1241.  Law  of  Frederick  11  fa- 

voring dissection  and 
regulating  surgerj'  and 
pharmacy. 

1242.  Roger   Bacon   refers    to 

gunpowder. 

1243.  University  of  Salamanca 

founded  by  Ferdinand 
III  of  Castile. 
1244^5.        Univeraity     of     Oxford 
chartered    by    Henry 
III. 

1246.  University    of    Siena 

founded. 

1247.  Hospital  of  St.  Mary  of 

Bethlehem  founded  as 
a  priory  by  Siraon 
FitKinary. 
Council  of  LeMans  pro- 
hibits surgery  to 
monks. 

1248.  University    of    Piacenzn 

founded  by  Papal 
charter  {recon.<'titiitnl, 
1398). 

1249.  University  CoUe^e  (Ox- 

ford) founded  bj'  Wil- 
liam of  Durham. 

1250.  Roland    of   Parma,    stir- 

named  Cnpellali,  edits 
the  surgerj'  of  Ro(tcr  of 
Palermo. 
Joinville  describes  scurvy 
in  troops  of  Louis  IX 
at  siege  of  Cairo. 

1250-1320.  Peter  of  Ahano. 

1252.  Bruno  of  Longoburg  pub- 

lishes "Chirurgia  mag- 


1254.  Alpboneo  the  Wise  fouBil' 

University  of  Seville, 

1256.  Enfranchisement  of  srrf' 

at  Bologna. 

1257.  Sorbotme      founded    it 

Paris. 

1263.  Balliol  College  (Odofd) 

founded. 

1264.  Merton  College  (Oxtud) 

founded, 
1285.  English  House  of  Ccm- 

mons  organized. 
12«5-130S.  DunsScotus. 
1265-1321.  Dante. 

1266.  End    of    Wei>tero  C>U- 

University  of  Pen^ 
founded. 

Teodorico  BorgogTioni 
teaches  aseptic  ttwt- 
ment  of  wounds. 

1267.  Council  of  Venice  forbids 

Jews  to  practice  rnwli- 
cine  among  ChrisliRns- 
1275.  Salieeto     complelft'    his 

treatise  on   curpr)'. 

1284.  Peterhou9eColleee(CsDi- 

bridge)  founded. 
1282.  Sicilian  Vespers, 

1285.  Salvino  degll  Armati  in- 

vents speclaeles. 
1287.  Plica     Polrtnira    in    Po- 

land after  ModH  'O- 

1239.  University    of    Montpd- 

lier  (1181)  chartertd 
by  Xirhola.*  IV  w  • 
"studium  generale." 

1295-96.  Lantranc  eomplet*"  b* 
treatise  on  surgfTj'. 

1300.  University     of     Lerii* 

founded  by  James  II  of 

Boniface  VIII  wsuw  bull 
De  MpuUuri". 
1302.  Creation   of   the  States 

General  in  France. 

First  judicial  ] 
tem  (Bologna). 
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Boniface    VIII    chwtere 

1328. 

City  Physician  at  Straas- 

burg. 

and  Avignon. 

1330. 

Invention    of    gunpow 

Henri     de     MondeviUe 

der. 

teaches    anatomy    at 

1331. 

First  mention  of  fireanne 

by  Muratori. 

1332. 

John  XXII  charters  Uni- 

vmitiea of  Orleans  and 

versity  of  Cahors  as  a 

Angers. 

"studium  genentle." 

aty   Hoepital   o(   Siena 

1333. 

establi^ed. 

Clement  V  charters  Uni- 

1336-1453 

Hundred  Years'  War. 

versity  of  Penigia.  " 

133S. 

Exodus   of   students    to 

Papal    See    removed    to 

Pisa. 

Avignon. 

1339. 

Benedict    XII    charters 

Univeraity    of    Coimbra 

University  of  Grenoble 

chartered      by      King 

Diniz  of  Portugal  (re- 

ale." 

conatituted.  1772). 

1340. 

Univeraity    of    Palermo 

ford. 

founded. 

1343. 

Clement  VI  chartera  Uni- 

Henri   de    Mondeville'a 

veraity  of  Pisa  as  "stu- 

surgery completed. 

dium  generale." 

Mondino  makes  his  first 

1345. 

First  apothecary  shop  in 

London. 

human  suhject. 

1346. 

Clement  VI  charters  Uni- 

City surgeon  at  LUbeck 

versity    of    VaUadoUd 

at  16  marks  ($4)  per 

("studium     generale." 

annum. 

1418). 

Cannon  used  at  battle  of 

written. 

Crfcy. 

John    XXU    iasues   buU 

1347. 

Pembroke    HaU     (Cam- 

Svondent   pariter 

bridge)  founded. 

agunst  abuses  of  al- 

1348. 

Board    of    Health    and 

chemy. 

University     of     Treviso 

ffiomi)   established   at 

chartered  by  Frederick 

Venice. 

the  Fair. 

Clement  VI  charters  Uni- 

First criminal  prosecution 

versity  of  Prague  as  a 

for  body-snatching. 

"atudium  generale." 

Univeraity    of    Florence 

1348-1350 

Black  Death. 

founded. 

Guy    de    Chauliae    suc- 

John  XXII  ismee  bull 

cors  plague^tricken  at 

establishing      medical 

Avignon. 

school  at  Perugia. 

134g. 

Clement  VI  charters  Uni- 

John  XXII    issuea   bull 

versity  of  Florence  as 

Super     iUtus     specula 

"studiiim  generale." 

against     practice     of 

1350. 

Trinity  HaU  (Cambridge) 

,db,GoOglc 


BISTORT  OF  IIEDICINB 


1354. 

Pedro  IV  founds  Univer- 

1391. 

BonifaoB     IX    chirtai 

rity  of  Hueaca. 

Univeraity  of  Fmm 

1355. 

Charles  IV  charters  Uni- 

as   a    "studium  pn- 

versity  of  Arezso  (1215) 

erale." 

M  "atudium  generale." 

University  of  Lftids  po- 

1357. 

Charlffi  IV  charters  Uni- 

versity of  Siena  (1246) 

body  every  three  yea. 

as  a  "rtudium  gcper- 

1399. 

Beginning  of  "Ads  Fm- 

ale." 

ultatis   Medica  Mn. 

1360. 

Innoeent   VI   recogniiefl 

nensis"  <May  6). 

University  of  Bologna 

1402. 

Boniface     IX     ehaiim 

as  a  "Btudium  gener- 

University    of   Vinr 

ale." 

burg. 

1361. 

University  of  Pavia  char- 

1404. 

University      of     "niriii 

tered  by  Charles  IV. 

founded. 

1363. 

Guy  de  Chauhac  com- 

First  public  dissecUon  it 

pletcB   his    "ChiruTgia 

Vienna  (Pebruai;  1!). 

magna." 

1406. 

Emperor  Weniel  mtkrt 

1364. 

Casimir  the  Great  char- 

ters University  of  Cra- 

Germany. 

cow. 

1409. 

Alexander     V     cbutcn 

1366. 

University  of  Leipni 

University  of  Vienna, 

•a  a  "studium  gEoa- 

University     of     Orange 

ale"  (September  Sj. 

founded    by    Charles 

Studium  generale  st  ka 

IV. 

in  Provence, 

1367. 

University    of    FUnfkir- 

Insane  asylum  at  Seville. 

chen  founded  by  King 

1410. 

Insane  asylum  at  Padiw, 

Louis  of  Hungary. 

1411. 

University  of  St.  AndrW 

1370. 

John  of  Ardeme  writes 

founded     by     Bishop 

surgical  treatises. 

Henry  Wardlaw. 

1374. 

City  ordinance  of  Reggio 

1412. 

University      of     Turin 

against  the  plague. 

founded  by  Couota  of 

1376. 

Board  of  mnlical  exami- 

Savoy  (retouoded, 

ners  in  London. 

1431). 

1376-7. 

Return  of  Popes  to  Rome. 

1419. 

Martin  V  charters  IM- 

1379. 

aement     VII     charters 

versity  of  Rostock. 

Universities  of  Erfurt 

1423. 

Universitv     of     Farm* 

founded. 

1386. 

Urban  VI  charters  Uni- 

1425. 

Insane  a^lum  at  .San- 

versity  of  Heidelberg  as 

pjssa. 

a  "studium  generale," 

1426. 

Univeraity    of    Louraia 

1388. 

Urban  VI  charters  Uni- 

founded. 

versity  of  Cologne  as  a 

1431. 

Charlee  VII  founds  Uni- 

"studium generale." 

versity      of     Poitien 

Salaried  city  veterinarian 

(chartered   by  Eugen- 

at  Ulm. 

ius  IV). 

1389. 

Urban  VI  recharters  Uni- 

1437. 

Eugeniue     IV     cbirtm 

versity  of  Erfurt. 

University  of  Cafn. 
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1441.  University  of  Bordeaux 

founded. 

144S.  Alphoueo  of  Ar^^n  char- 

ters University  of  Ca- 

1448.  Invention  of  jvinting. 

1450.  Cardinal    Cusanus    sug- 

gests timing  the  pulse 
and  weiring  blood  and 

Nicholas  V  founds  Uni- 
versity of  Barcelona. 

University     of     Treves 
founded  (ncaderoic  ses- 
aions,  1473). 
1452.  Barber  surgeons  of  Ham- 

buTK  (Meinler  Bart- 
scheerer)   incorporated. 

Ratisbon    ordinance    for 
midvrives(  Regeniburger 
HebammKnhuch). 
1452-1519.  Leonardo  da  Vinci. 


1453. 


1457. 


Fall  of  Ck)nstantinople 
(end  of  Byzantine  En> 

University  of  Glasgow 
founded  an  a  "atudium 

University  of  Greifswald 
founded  by  Bull  of 
CaUxtus  III. 

Ospedale  ou^giore  at  Mi- 


Purgation-Calendar 
printed  by  Gutenberg 
(first  medical  publi- 
cation). 

University  of  Freiburg 
founded  by  Albrecht 
VI  (first  session,  14()0). 

1459.  Pius  II  founds  University 

of  Ingolstadt  (academic 
instruction,  1472). 

1460.  University  of  Basel 

founded  by  citizens  of 
Basel. 
Heinrich  von  Pf  olspeundt 
writes  treatise  on  sui^ 
gery. 


1462.  Bloodletting-Calendar 

print«d  at  Mainz. 

1463.  Plus  II  charters  Univer- 

sity of  Nant«8. 

1465.  Paul  II  charters  Univer- 

sities at  Bourges  and 
Budapest. 

1469-71.  Ferrari  da  Grado's"Prac- 
tica"  printed. 

1470.  Medical  treatises  by  Va- 

lescus  de  Taranta,  Ja- 
copo  de  Dondis  and 
Matthseus  Sylvaticus 
printed. 

1471.  Treatises  by  Mesue  and 

Nicolaus  Salemitanus 
(Antidotariuin)prin  ted . 

1472.  University  of  Ingolstadt 

opened. 
Uochenburg   Regimen 

ianitalis  (German  text) 

printed. 
Bagellardo's   treatise   on 

pediatrics  printed. 

1473.  Simone  de  Gordo's  "Syn- 

onyma"  printed  (first 
medical  dictionary). 

1474.  University  of  Saragosaa 

founded. 

1475.  Sixtus  IV  charters  Uni- 

versity of  Copenhagen 
(opened,  1479). 
1475-1564.  Michael  Angelo. 

1476.  Saliceto's        "Cyrurgia" 

printed. 

Saliceto  describes  renal 
dropsy. 

Sixtus  rV  charters  Uni- 
versity of  Mainz. 

1477.  Universities  of  TQbingen 

and  Upsala  founded. 

1478.  First    edition    of    Celsus 

printed  at  Florence. 
First  edition  of  Ketham's 

"Fasciculus  medicinie" 

printed. 
Mondino's  "Anathomia" 

printed  at  Leipzig. 
Spanish  Inquisition. 
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1479.  First  edition  or  Avicenna 

1480.  Latin  text  <rf  "R«giinen 

Sanitatis"  printed. 
1484.  Innocmt  VIII  authonKes 

burning  of  witchm  in 
bull     Swnmu     detid- 

1486.  Pint    Latin    edition   of 

RhaseA  printed. 
English   epidemic  of 
sweating-dcknees. 

1489.  168  bath  houses  at  Ulm. 
"Malleus    roaUeficarum" 

(Witches'  Codex)  ot 
Jacob  Sprenger  pri  nted. 

1490.  UniTereity  of  Heidelberg 

moves  to  Spcyer  on  ac- 
count of  plague. 

1491.  HortuB  sanitatis  printed. 

1492.  Disoovery  of  America. 
John     of     Gaddeeden'a 

"Rosa  anglica' '  printed . 
Nicholas  Leonicenus  cor- 
rects botanical  errors 
in  Pliny. 

1493.  ParacelsuB  bom. 
SmallpMx  in  Germany. 

1494.  University  of  Aberdeen 

founded. 
Firat      Aldine      edition 
printed. 

1495.  Maximilian  I  issues  Edict 

against  Blasphemers 
(first  mention  of  syph- 
ilis). 

1496.  Albert  DUrer's  drawing 

of  a  syphilitic  printed. 
1496-1500.  European    pandemic    of 
syphilis. 

1497.  Aldine  edition  of  Theo- 

phraatus  printed. 

1498.  Florentine    "Ricettario" 

(first  official  pharmaco- 

1499.  University      of      AlcaU 

founded. 
Johann  Pcyligk  publishes 
anatomical  drawings. 


1500.  Jacob     Nufer    pofwM 

fiiBt  Ciesarean  sedioD 
on  living  subject. 
Berengario      da     Cupl 
treats     syphilis    intb 
mercurial  inunctknu. 

1501.  Alexander    VI    chut(T<< 

University  of  Valearia. 

Magnus    Hundt's   "Ad- 

thropologium"      pub- 

Morbus  Hungaricus  f» 
demic  in  Europe. 

1502.  Maximilian  I  constituM 

University  of  Wiltni' 
berg  as  a  "studjum 
generaJe"  (July  6). 

1504.  University    of    SanliiiKi 

(Spain)  founded, 

1505.  Royal    College  of  Sut- 

geons    of    Edinbundi 
chart«red. 
Julius  II  cbarteiB  I'nivfr- 
sity  of  Seville. 

1506.  University  of  FVanlitDTl 

on  the  Oder  tounHfd 
by  bull  of  Julius  II. 

1507.  Benivieni's  coUecticm  of 

post-mortem  sections 
printed. 

1508.  University     of    MsHiid 

founded. 

Guaiac  wood  brouflit 
from  America, 

Jerome    of    Bninawirt'* 
Book    of    Wound-I^iir- 
gerv  publi.-<heii. 
1509-1547.  Reign  of  HenrT,  VIII. 
1510.  Ambrolse  Partf  bom 

Pet«  Hcle  (HenleiDi  of 
Nuremberg  taikf* 
pocket  watches. 

Pandemic  inftuenza. 

1513.  Roslin's     RosefsrleO 

printed. 

1514.  Vesaiius  bom. 
Gunshot  wounds  first  de- 
scribed in  Vigo's  "Pne- 
tica." 
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"  1514. 

Brissot   opposes   deriva- 

1526-94 

tive  blood-lettJDK. 

1527. 

«  1617. 

Fugitive     anatomical 
platpB  publishRd  by  Jo- 
hann  Schott  of  Mainz. 

Geredorff's       Ficld-Bbok 
of  Wound-Kurgery 
published. 

Li  nacre's  firat  translation 

1 

1528. 

1517-1521 

Reformation. 

1    1518. 

Royal  College  of  Phys- 
icians  founded. 

1529, 

Nuremberg        ordinance 

1530. 

regulating  .-^ale  of  food. 

.     1518-1545 

College  fie  France  (Paris). 

;     1519-1566 

Charles  V,  King  of  Spain 
and  p:mperor  of  Ger- 

many. 

1531. 

t    1519-1522 

Magellan        circumnavi- 

gates the  ginbe. 

1532. 

1519. 

Friesen'B      "Spiegl     der 
Artiny"   and   "S\Tion- 
ima"  pubbshed,  " 

1521-1523 

Berengario  da  Carpi  pub- 
lishes anatomical  trea- 
tises. 

1524. 

mediral  lectures  at  Ox- 
ford and  Cambridge. 

Cortes  erects  first  hospi- 
tal in  city  of  Mexico. 

Lucas  van  Leyden's  por- 

1533. 

Spain  (adenoid  face). 

1534. 

1525. 

Hippocraten  published 

at  Rome. 

1535. 

1526. 

Clement     VH     charters 
University     of     San- 

tiago. 

1536. 

um"  founded  at  Nu- 

1537. 

remberg. 

First  (Aldine)  Greek  text 

of    Hippocrates    pub- 

lished at  Venice. 

1638. 

tlwrapy. 

Pales  trina 

University    of    Marburg 

founded  (May  30)  by 

Philip,    Landgrave   of 

Hesse  (first  Protestant 

university). 
Sack  of  Rome  by  Charles 

V    (decline  of  Italian 

humanism). 
Fimt    Aldine   edition    of 

Paul  of  jC^uia, 
Sweating  sickness  spreads 

Fracastorius'     poem     on 

syphilis  published. 
Otfj)   Brunfcis   publishes 

his  atlas  of  plants. 
Barsaparilla  introduced. 
Clement  VII  founds  Uni- 
versity of  Granada. 
Albert  Durer's  treatise  on 
human  symmetry  pub- 
Rabelais    publishes   first 
Latin   version  of   the 
aphorisms  of  Hippoc- 

Charles  V  issues  Conxti- 
tutio  Criminalis  Caro- 

Buonafede  holds  first 
chair  of  materia  med- 
ica  at  Padua, 

Montaigne  bom. 

Aldine  edition  of  Aetius 
published. 

Jesuit  order  founded. 

Mariano  Sonto  di  Bar- 
letta  gives  first  account 
of  median  lithotomy. 

Ambroisc  Pard  makes  first 
excision  of  elbow-joint. 

Vesalius  graduates  at  Ba- 
sel. 

Dryander's  "Anatomia" 
published. 

Vesalius  publishes  his 
"Tabube      anatomicae 
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1540.  English  barbers  and  aur- 

geona  united  as  "Com- 
pany of  the  Barber 
Surgeons." 

Statute  of  Henry  VIII 
peimitting  four  diasec- 
tions  annually. 

Valerius  Cordus  discovere 
sulphuric  ether. 

Mattioli  treats  syphilin 
by  internal  use  of  raei^ 
cury. 

Raynald  translates  ROb- 
hn  as  "The  BjTth  of 
Maiikynde," 

Sebastianus  Austriun 

publiahes  his  pediatric 
treatise. 
1542.  LeonhardFuchs  attempts 

a  rational  botanical  no- 
menclature. 
1513.  Copernicus  describes 

revolution  of  planets 
around  the  sun. 

Vesalius  publishes  the 
"Fabrica"  (June  1) 
and  founds  modern 
anatomy. 

English  apothecaries  le- 
galized by  act  of  Par- 
liament. 

1544.  University  of  Konigsberg 

founded  by  Albert  III 
(Aupist  17). 
St.  Bartholomew's  Hoe- 
pi  tal  rcfuunded  under 
superintendence  of 
Thomas  Vicary. 

1545.  Par6  improves  amputa- 

tion and  treatment  of 
gunshot  wounds, 

1545-1563.  Council  of  Trent. 

1541).  Valerius     Cordus     pub- 

liwhcs   first   pharmaco- 

Ingrassias  describes 

stapes, 
Jerome    Bock's     "Krau- 

terbuch"  published. 


1546.  Regius  Profesa 

Physic  fou: 
Cambridge. 

1547.  Insane     asylui 

Ushed  at  St. 
Bethlehem 
lam"),  Londi 

1548.  Charles  V  dw 

gery  honorat 
1540  Anatomical    II 

Padua. 
1550,  Park's  essay  c 

version  puWi 
Bartolomme 


HoUeriuB  presc 
tacles  for  m> 

1551.  Anatomical    tt 

Paris  and  M 

1552.  Coius  publishf 

on  sweating : 

M.    Friedrich 

firat  tract  o 

1553.  Servetu.-*  bume 
The  collection 

neis"  publish 
Univemily       c 
founded. 

1554.  Johann  Lange 

ch]orosi.s   (nil 
is). 


Jacob  Rucft's 

lishcd. 

Edilio   prin 
Aretaus     pr 

1555  Diet  of  Augsbu 

Pierre    Franco 

suprapubic  11 

1556-1598.  Philip  11. 

1558.  Ferdinand      I 

and  opens  I 

of  Jena  (Febr 

Comarn  publish' 

on  personal  h 
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ta  165S-1603.  R^ign  of  Eluabeth. 

t  1569.  ColumbUH  describee  the 

pulmonary  circul&tioii. 
Caspar  Stromayer's  oph- 
thalmic treatise  (Sud- 
hoff)- 

'   ISeO.  Maurolycufl       describes 

myopia,  hypermetropia 
and  the  optics  of  the 

FranciH  Baeon  bom. 

1561.  PallopiuR    publishes    his 

"Obeervationes  anato- 

Par^  founds  orthoppdics. 
Pierre    Franco's   treatise 

on  hernia  published. 
University      of      Douai 

(Lille)  founded. 

1562.  Witchcraft  made  a  capital 

offense  in  England. 
1562-1568.  Pandemic  plague. 
1562-1629.  Huguenot  wars  in  France. 

1563.  Witchcraft      a      capital 

crime  in  Scotland. 

1564.  Medical    dictionaries    of 

Stephanus    and    Gor- 
neuB  published. 
EustacbiUB  discovers 
abducens    Dcrve    and 
suprarenal  glands. 
1664-1616.  Shakwpeare. 

1565.  Statute  of  Elizabeth  per- 

mitting dissection  of 
executed  criminals. 

Jean  Nicot  brings  to- 
bacco plant  to  France. 

Johaim  Sturm's  "Akade- 
mic"  opened  at 
Straasburg. 

1567.  Ulisse     Aldrovandi      es- 

tablishes  botanical 
garden  in  Bologna. 
Paracelsus'    account    of 
miners'   phthisis  pub- 
lished. 

1568.  Constantino  Varolio  de- 

■ohbes  the  pons 
Varolii. 


1570.  Felix       Platter       ui^ea 

psychic  treatment  of 
the  insane. 

1671.  Battle  of  Lepanto. 

FranceecD  Bravo  de- 
scribes "tabardillo" 
{Spanish  typhus). 
Caroline  Medieo-Chir- 
urgical  Institute  of 
Stockholm  founded. 

1572.  Geronimo  Mercuriali 

publishes   his    treatise 
on  skin  diseases. 
Lead     poisoning     (colica 
PicUtnum)  in  Poitou. 

1573.  Adam    Loni tier's    ordi- 

nance for  mid  wives 
(Frankfort  on  the 
Main). 

1574.  Gr^^ry    XIII    charters 

University  of  Oviedo, 
1574-1677.  Pandemic  plague. 

1575.  Universities    of    Ley  den 

and  Hctmstadt 
founded. 
Parf  introdurrN  massage 
and  artificial  eyes. 

1576.  Paracelsus  publishes 

tract  on  mineral 

1578.  Guillsume     de     Baillou 

describes  whooping 
cough  as  "quinta." 

William  Harvey  born. 

Rudolph       II       charters 
University  of  Altdorf 
(opened,  I.ISO). 
1580.  Pandemic  influenza. 

Prospero    Alpino    intro- 
duces moxa  From  the 

1681.  RouHset's      treatise      on 

published. 
1582.  University  of  F^inburgfa 

chartered    by     James 
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1583. 

Georg  BartiBch'a   "Aug- 

1596! 

University 

eodienat"  publiBhed. 

(Sardinit 

Ceeaipino  claasifiea  piante 

HaringtoQ' 

iiihiB"DeplantiH." 

phods 

Delia  Porta'8   "PhytoR- 

publishe 

1697. 

TagUacozs 

1583-1600 

Diphtheria   ("garotaio") 

treatise 

epidemic  in  Spain. 

surgery. 

1584. 

Sir  Walter  Raleigh  brings 

Codronchi' 

curare  from  Guiana. 

medical 

1585. 

publishe 

dieeafles  of  the  eye  pub- 

Israel   Spi 

lished. 

eia"  pub 

1586. 

Univereity       of       Grai 

James    VI 

founded. 

publiahe 

Delia  Porta's  "Pbysiog- 

ogy." 

noinia"  published. 

1598. 

Edict  of  N 

1587. 

Aranzio       givea       first 

Mercurio 

description      of      de- 

of  the 

formed  pelvis. 

sition" 

1588. 

Defeat       of       Spanish 

mare." 

Armada. 

Carlo     Ru 

Anatomical    theater    at 

treatise 

Basel. 

the  hors- 

Dr.  Timothy  Bright  in- 

1599. 

VliBseAldi 

vents  shorthand. 

loria  ani 

1589. 

Galileo   demonstrates 

li!<hed. 

law  of  falling  bodies. 

Royal   Fac 

1589-16U 

Henri  IV. 

icians  ai 

1590. 

Glasgow 

microficope    by    Hans 

1599-1660 

Vela.'iquez. 

and    Zacharias    Jans- 

1600. 

Queen    £1 
ter.  Em 

Jo.s^    d'Acosta   describes 

pany  {E 

mountain  Rickoeii!. 

Gilbert's  ' 

1591. 

Pand<'mic  plague. 

publishe 

1593. 

Marlschal  College  (Aber- 

University 

deen)       founded       by 

wijk  Fou 

Geoi^     Keith,     Earl 

"Foglietti- 

Marischal. 

Venice. 

University     of     Dublin 

1602. 

■Hamlet" 

(Trinity   College) 

Har\-ev    g 

founded. 

D.)  at  P 

1595. 

Libaviua   publishes    first 

Felix    Plai 

treatise  on   chemistry 

the   first 

("Alchymia"). 

of  disea.a 

Quercet  an  us  ases  calomel . 

Fedeli  pub 

City  of  Passau  issues  or- 

on   med 

dinance  for  midwives. 

dence. 
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1603.  Prince  Cesi  founds  the 

Accodemia  dei  Lincei 
at  Rome. 

1604.  JohikDn    Kepler    demon- 

strates inveraion  of 
optic    image    on    the 

1605.  Verhoeven  publit^hes 

newspaper     at     Ant- 

1600-69.       Rembrandt. 

1607.  Settlement  of  Jamestown. 

Virginia  (May  13). 
Rudolph   II  charters 

University  of  Giessen 

(May  19). 

1609.  United  Netherlands. 
Henry   Hudson   anchors 

"Half  Moon"  in  New 
York  Bay. 

Kepler's  "Astronomia 
Nova"  published. 

Jalap  brought  from 
Mexico. 

Louise  Bourgeois  pub- 
lishes obstetric  treatixe. 

1610.  Galileo    devises     micro- 

Oistoforo  Guarinoni  de- 
scribes gummata  of  the 

Minder«r  introduces  am- 
monium acetate  (spiri- 
tus  Mindereri). 

founded. 

1611.  Union    of    Brandenburg 

and  Prussia. 
Villa      Retd      publisha 
account     of     Karotillo 
(diphtheria). 

1614.  University  of  Grooingen 

founded. 
RodericiiB      i^      Castro 
publishes    treatise    on 
medical  jurisprudence. 

1615.  Frankfurter   Poalamlt- 

teilung  (newspaper) 
published. 


1616.  Harvey  begins  to  lec- 
ture on  the  circula- 
tion of  the  blood. 

University  of  Paderbom 

founded. 
Ceeare     Mag^ti     treats 

wounds     with     plain 

1617.  Briggs    and    Napier   in- 

troduce logarithms. 
Guild    of     Apothecaries 

of  the  City  of  London 

founded. 
1618  First  edition  of  London 

Pharmacopceia. 
Countess    of    Chinchon 

cured      of      malarial 

fever  by  cinchona. 
1618-1648.  Thirty  Yeats'  War. 

1619.  Christoph  Scheiner's 

"OcuIub"  published. 

1620.  .        Landing  of  the  Pilgrims 

at  Plymouth,  Mase- 
achusetts  (December 
21). 

iJacon's  "Novum  Oi^a- 
num"  published. 

Botanic  Garden  at 
Strassburg. 

Raymund  Minderer's 
"Medicina  militaris" 
published. 

Van  Helmont  teaches 
that  a  chemical  sub- 
stance survives  in  ite 
compounds  (Conser- 
vation of  Matter). 

1621.  Universities    of    Straas- 

burg       and       Rintdn 
founded    by   Emperor 
Ferdinand  II. 
Zacchias  publishes  treat- 
ise  on    medical  juris- 
prudence. 
Cornelius    Drebbel    im- 
proves    the      micro- 
Botanic  Garden  at  Ox- 
ford. 
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1622.  Aaelli  disoovras  tite  lac- 

teal vcflsele. 
London     Weddy     Newt 
published. 
1622-1763.  Moli^. 

1623.  New    Netheiionds   cokf 

nized  by  the  Duteh. 
University      of     Alcala 

moved  to  Madrid. 
Medical   Faculty   added 

to  Univeraity  of  Alt- 

dorf. 

1625.  Botanic  Garden  at  Alt- 

dorf. 

1626.  Jardin    dea    PlsntM    nt 

Paria. 

1628.  Harvey    publiahee     "De 

Motu  Cordis." 

1629.  Botanic  Garden  at  Jena. 
Severino      makes      first 

resection  of  the  wrist. 

Petroleum  described  by 

the    Franciscan    friar 

De  la  Roche  d'Allit 

1630.  Thuillier  p6re  shows  that 

ignis   sacer    (ergotism) 

1631.  Th&phraste     Renaudot 

edits  Gazelle  de  France. 

1632.  Gustavus  Adolphus 

founds    University    of 

Botanic  Garden  at 
Hampton  Court. 
1632-77.      Spinoza. 

1633.  Stephen    Bradwoll    pub- 

lishes   first    book    on 
first-aid. 

1634.  Univcwities    of    Utrecht 

and  Saesari  founded. 

1635.  Richelieu      founds      the 

Academic  fran^aise. 

1636.  Harvard  College  founded 

by  act  of  General 
Court  of  Massachu- 
setts (October  28). 
Assembly  of  Vii^inia 
passes  act  regulating 
physicians'  fees. 


1636-77.      GliasoD  Reghis  PrclMm 
'  at  Cambridge. 

1637.  Descartes  shows  thit  u- 

eommodation  depodi 
upon  change  in  fcHmof 
lens. 
Royal  College  of  Phjf- 
idans  issues  repwt 
upon  public  health. 

1638.  ComelitiB    Drebbd  b- 

jnxnres  the  tbcnDoiDe- 
ter. 

Padre  Acugna,  a  Pona- 
guese  monk,  introduce 
oil  of  copaivB. 

Assembly  of  Marylwl 
passes  act  regulilinf 
surgeons'  fees. 

1639.  First   printing  presi  is 

North  America  (Cud- 
bridge,  Maasacbu«tla). 

First  hospital  in  Cuudi. 

Virginia  AsKmbly  parws 
law  ref^ulating  mediral 
practice  (October  2). 

1640.  Queen  Christina  charlir* 

University  of  Abo, 
Bay   SUtc   Psalm  Book 

published. 
Juan  del  Vigo  introduce* 

cinchona  into  Spein, 
Severino  producen  loni 

anesthesia    by   [neii» 

of  snow  and  ice. 
Werner   Rolfink  rCTi»w 

dissecting  ("rolfinkfli' ) 

in  Germany. 
1640-1688.  The  Great  Elector. 
1642.  Jacob  Bontius  describH 

1842-1649.  Civil  War  in  Ennland. 
1642-1727.  Newton. 

Torrlcelli  constructs 
barometer. 
1644.  Descartes    describes  K- 

flex  action. 
Descartes'     treatise   on 

dioptrics  published 
HAlel  Dieu  in  Montf»i. 
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1644.  Matthew    Hopkins,    the 

witch  finder. 

1645.  Battle  of  Naseby. 
"Invisible  Society'' 

founded  in  London. 

1646.  SoncttH'iuB  describes  new 

iii:<trmDentB      in      hia 
commentftry    on    Avi- 

Diemerbroek  publishes 
monograph  on  plague. 

Sypliilie  appears  in  Bos- 
ton, Mass. 

1647.  Pecquet    discovers    tho- 

racic duct. 

WirsuDg  discoveiB  pan- 
creatic duct. 

Giles  Finnin  lectures 
on  anatomy  in  Massa- 
chusetts. 

1648.  Peace  of  Weotphalia. 
University    ot    Bamberg 

founded. 
Van    Belmont's    "Ortus 
tnedicinte"        publish- 
ed. 


pet. 

Glauber  prepares  lam- 
ing hydrochloric  acid. 

Francesco  Redi  disproves 
theory  of  spontaneous 
generation. 

1649.  Act  regulating  the  prac- 

tice   of    medicine    in 
Massachusetts. 
1649-1660.  Commonwealth  in  Eng- 

1650.  Glisson    describes    rick- 

ets. 

1651.  Harvey's  treatise  on  the 

generation  of  animals 

published. 
Highmore  discovers  the 

maxillary  sinus. 
Rudbeck    discovers    the 

lymphatics      of      the 

intestines. 


1652.  Thomas    Bartholin    de- 

scribes   the    intestinal 
lymphatics. 
Johann  Hoppe  describes 

miliary  fever. 
Lorenz  Bausch  of  &iurt 
founds  the  GenellKhaft 
natur/oTtckender 
FreUfuU. 

1653-1659,  Proctetorate  in  England. 

1654.  Otto    von    Guericke    of 

Magdebm'g  introduces 
the  air-pump  (1641). 

GlisBon  describes  the  cap- 
sule ol  the  liver. 

University    of    Herborn 
founded. 
1654-1715.  Reign  of  Louis  XIV. 

1655.  University   of   Duisburg 

founded. 
Scultetus    publishes   his 
"Armamentarium." 

1656.  Wharton's      "Adenogra- 

phia"  published. 
Rol£nk  showa  that  cat- 
aract is  clouding  of  the 

Lazar  houses  abolished 
in  France. 

1657.  Accademia  del  Cimento 

founded  at  Florence. 

Wolfgang  Hoeter  de- 
scribes cretinism  in  his 
"Hercules  medicus." 

Jan  ik  Gehema  urges  that 
field  chests  of  drugs  be 
furnished  armies  by 
the  state. 

Coroenius  publishes 

"Orbis  pictus." 
1657-1669.  Pandemic  malarial  fever. 

1658.  Swammerdam    describes 

red  blood-corpuscles. 

Wepfer  demonstrates  le- 
sion of  the  brain  in 
apoplexy. 

Athanasius  Kircher  at- 
tributes pl^^e  to  a 
contagium  animatum.     - 
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1659  MKlpigbi  outlines  lymphi- 

adenoma  or  Hodgkin's 

Diphtheria  at  Roxbury, 
MaaeachuBette. 

1660.  Bohneider     shows     that 

nasal  secretion  does 
not  come  from  pitui- 
tary body  (Galen). 

WiUia  deecribes  puer- 
peral fever. 

Hermann  Conrii^  pub- 
lisheB  statistical  trea- 
tise iBanmt 
■prMiearwn). 

Malpighi  i 
tnmoeis  between  ea^ 

1660-85.      Charles  11. 

1661.  Stenaen  discoTerH  duct  of 

parotid  gland. 

Malpighi  publishes  first 
account  of  capillary  sy  h- 
tem  (De  pulmontbtu). 

Robert  Boyle  dcfineo 
chemical  elements  anil 
isolates  acetone. 

Scarlatina  appears  in 
England. 

1662.  Charles  II  charters  the 

Royal  Society. 

Newton  and  Leibnitz 
originate  the  differen- 
tial calculus. 

John  Graunt  founds 
medical  statistics. 

Descartes  publishes  first 
treatise  on  physiology 
{De  homine). 

Lorenzo      Bellini 
covers  excretory  ducts 
of  kidneys. 

De  Graaf  shows  that 
ova  arise  in  the  ovary. 

Mcibom  discovers  Mei- 
bomian glands. 

1663.  First  hospital  in  Ameri- 

can colonies  (Long 
Island.  N.  Y,). 


1663.  Hendrik  van  RooohuiFK 

describes  opentim  fcr 

vesico-vaginal  Gituk. 

Sylvius  treats  of  iiip»- 

tioD    ae    a  fenwBtv 

1664.  Willis's    "CereM  iiut- 

ome"  published  (dw- 
sification    of   cenbral 

Swammerdam  di«oin« 
valves  of  lymphatics. 

De  Graaf  examine*  p*d- 
creatic  juice. 

SoUeysel  transmits  gliD. 
ders     from    hone  to 

De  la  Martinis  de- 
scribes gonorrheil 
rheumatism. 

1665.  Newton    announces  li> 

of  gravitation. 
Great  Plague  of  Londn. 
lUchard  Lower  tran-ifiM 

blood    from    dot   to 

dog. 
First  volume  of  Philo- 

sopbical    Transadiw 

(Royal  Society)  pub- 
Colbert    founds    Ac«d*- 

mie       des       science 

(Paris). 
University       of      Kid 

founded      by     Wif 

Christian  Alhreehl  o' 

Holstein, 
First  number  of  JoutmI 

des   tfofaat   publisbed 

(January  S). 

1666.  Great  Fire  of  London. 
University      of      Lu"^ 

founded. 
Malpighi'streatiwcoolb' 

viscera  published. 
Coroners  appointed  fi« 

each  county  of  Jl»rj- 

1666-1675.  Smallpox  in  Europe. 
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1667.  Robert  Hooke  describes 

plant     cells     in     his 

"Micrographia." 

Dcnya     of     Paris     first 

transfuses      blood      in 

Swamraerdam  deitcribes 
docimasia      of       fetal 

Hooke  shows  true  func- 
tion of  lungs  by  arti- 
ficial respiration. 

Walter  Needham  shows 
that  fetus  is  nourished 
by  the  placenta. 
166S.  Mayow      finds      "igneo- 

aerial  spirit"  (oxy- 
gen) essential  for  com- 
bustion   and    respira- 

Mauriceau's  obstetric 
treatise  published. 

Yellow  fever  appears  in 
New  York. 
1668-1672.  Epidemic  dysentery  in 
England  (described  by 
Sydenham  and  Mor- 
ton). 

1669.  Richard  Lower's  "Trac- 

tatus  de  corde"  pub- 
lished. 

Stenaen  founds  stati- 
graphic  geology  (De 
aolido  intra  aolidum). 

Lower  shows  that  ven- 
ous blood  takes  up 
air  in  the  lungs. 

1670.  Malpighi  discovers  Mal- 

pighian  bodies  in 
spleen  and  kidneys. 

Swammerdam  discovers 
muscle-tonus. 

Willis  discovers  sweet 
taste  of  diabetic  urine 
("De  medicamentorum 
opQ^tionibus"). 

Kerckring  describes  val- 
vule   conniventes    of 


Physic  Garden  at  Edin- 

Arsenic      poisoning      at 

Paris  (8te.  Croix  and 

Brinvilliers). 
Redi's    treatise    on    the 

generation    of    insecta 

published. 
University     of     Urbino 

opened  as  a  "studium 

generale." 
University  of  Innsbruck 

founded    by   Emperor 

Leopold  I   (Academia 

Leopotdina). 
Le  Gras  introduces  ipecac 

in  Europe  (mentioned 

by  Piso,  1648). 
De  Graaf  describee  the 

Graafian     follicles     in 

the  ovary. 
Malpighi    describes    de- 
velopment     of      the 

Leeuwenhoek  makes  mi- 


Printing  press  at  Boston, 
Massachusetts. 

Velsch  publishes  mono- 
graph on  Filaria  med- 
inensis. 

Morel  invents  tourni- 
quet for  checking  hem- 
orrhage. 

Hamen,  a  pupil  of  Leeu- 
wenhoek, discovers 
BpermatOEoa. 

Leeuwenhoek  discovns 
protoEoa. 

Malpighi 'b  "Anatome 
plantarum"  published. 

Sydenham  describes  scar* 
latina  as  it  appeared 
in  1661-75. 

Richard  Wiseman  de- 
scribes tuberculosis  of 
joints  (fumor  albus). 

Isaac  Barlow  invents  re- 
peating watch. 


sdbvGoOgIc 


BISTORT  OF  UKDn.. 


Kaisnltche  Let^wldiD- 
ische  Akademie  der 
Naturforaoher  found- 
ed. 

Gliaeon'B  doctrine  of 
irritability  of  tiwuea 
(1662)  published. 

P«yer  describes  lym- 
phoid follicles  in  small 
intestine. 

Smallpox  in  Boston 
(Thacher'B  "Brief 

Rule"  published). 
1677-16S1.  Pandemic  malarial  fever 

1678.  De  Marchetti  shows  an- 

astomosis of  arteriokfl 
and    veins    by    injeo- 

1679.  Rivinua    discovers    sub- 

lingual gland. 

Leeuwenhoek  discovers 
striped  muscle. 

Nicolas  de  Blqpiy  pub- 
lishes the  first  medical 
periodical  ("Nouvelles 
dicouvertes"). 

Bonet's  "Sepulchretum" 
published. 

James  Yon^e  deHcribes 
flap  amputation. 

1680.  Denis    Pftpin    constructs 

a.  miniature  .steitm  en- 
gine. 

Leeuwenhoek  <liscoverH 
yeast  plant. 

Caspar  Bartholin  dis- 
covers excretory  duct 
of  sublingual  gland. 

De  Marchetti  performs 
nephrotomy  for  renal 
calculus. 

Plague  hospital  at  Mag- 
deburg. 
1680-1681.  Borelli's  "De  motu  ani- 
malium"  published. 

1681.  Royal  College  of  Physi- 

cians    of     Eklinburgh 
founded. 


1681. 


1682. 


PtintiRg  pnm  at  %''    ■- 

liamabuig,  Virpnis. 
Bnmner    describee    A  '**- 

odenal     ^ands     (d.^KS— 

oovoed  in  1672). 
Nehemiab  Grew's  "An^^>.fc— 

omy  of  I^ants"  pu  '^K>— 

1682-1726.  Peter  the  Great. 
1683.  Univeraty    of    MadeK=z»a 

chartered     by     Du^t^c 
Francis  II  of  Este. 

Sydenham's   treatise  c »wi 

gout  published. 
Leeuwenhoek     dewcrit^  ^cy 
bacteria  (with  figui —  .^».- 

Duveraey  publishes  fir a*t 

treatise  on  otology. 
Beniier  clasaifieB  races 


1684. 


the  el 


by  color 


>f 


1685.  Revocation  of  the  Edv.   «rrt 

of  Nantes.  

Medical  Faculty  at  t   ^a* 

University    of    Edi^     '*^' 

bur^. 
Printing  press  at  HaiB-  *■" 

delphia. 
Bidloo's        "Anatomi^c—^ 

published. 
Vieussens'      "Nevrogi —  ^" 

phia"  published. 
Paul      Portal      publish        "*'^ 

obstetric  treatise. 
Prussian  ordinance  rrjr~      **" 

lating  medical  tce^. 
1685-1750.  Johann  Sebastian  Bae—     *"■ 

1686.  Sydenham   describ-^" 

1687.  Newton's       "Prinffipi^^*' 

published. 
Sir  William   Petty   pi^^h- 
liahes   "Essays  in   l_    ~v>- 
litical  Arithmelip." 

1688.  Revolution  in  Enjiantr*. 

1689.  Richard  Morto«r»-.. 

"Phthisiologia"     i»uft- 
liahed. 
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1689. 

Walter  Harris  publishes 

1697. 

Pacchioni  discovers 

treatise  on  diseases  of 

glands    in    the    dura 

chUdren. 

mater. 

1698. 

Stahl's   treatise  on   dis- 

rods in  rrtins,  and  finer 

eases    of    the    portal 

anatomy  of  cornea. 

system  published. 

1690. 

Locke's    "Essay   on   the 

1699. 

History    and     Memoirs 

Human      Understand- 

of the  French    Acad- 

ing" publLshed. 

emy. 

"Publick      Occurrences" 

of  Sciences  published. 

(newspaper)  published 

Tyson's      "Orang      Ou- 

at  Boston,  Massachu- 

tang"  published. 

Betle. 

Infectious    diseases     act 

Justine  Slegemundin 

in  Maasochusetts. 

publishes    treatise    on 

1700. 

midwifery. 

Wissenachaften  found- 

Ployer counts  the  pulse 

ed  at  Berlin. 

by  the  watch. 

Ramazzini  publishes 

1691. 

Clopton     Havers     pub- 
lishes "Osteologia 

treatise  on  trade  dis- 
eases. 

nova"    (Haversian 

1701. 

Frederick,     Elector     of 

canals). 

Autopsy     of     Governor 

King  of  Prussia. 

Slaughter      in      New 

Yale     College     founded 

York. 

(New  Haven). 

Yellow  fever  in  Boston. 

Deventer's  "Novum  lu- 

1692. 

Salem  Witchcraft. 

men"  published. 

Ammann    teaches    deaf- 

Robert    Houstoun    taps 

mutes. 

ovari.in  cyst. 

1693. 

University      of      Halle 
founded. 

1701-13. 

War  of  the  Spanish  Suo- 
cesHion. 

College  of  WiUiam   and 

1702. 

University     of     Breslau 

Mary  founded  at  Wil- 

founded  by  Leopold  L 

Printing    press    in    New 

theory. 

York. 

1702-14. 

Reign  of  Queen  .\nne. 

AcoluthuB     of     Breslau 

1703. 

Foundation  of  St.  Peters- 

resects the  lower  jaw. 

burg. 

1694. 

Camerarius     gives     ex- 

Hou.<te of  Lords  author- 

perimental     proof     of 

i7.es    apothecaries     to 

sexuality  in  plants. 

prescribe    as    well    an 

1694-177S 

Voltaire. 

1695. 

Nehcmiah     Grew     dis- 

Lceuwcnhoek    discovers 

covers  mf^nesium  sul- 

porthent^nesis        of 

phate  in  Epsom  waters 

phint  lice. 

(Epsom  salts). 

1704. 

Valsalva  publishes   "De 

1697. 

aure  humana  '  and  de- 

erected   in    Surgeons' 

scribes        "Valsalva's 

Hall  at  Edinburgh. 

method." 
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1714. 

AeoeesioQ    of    Hook  «i 

Gennany. 

Fahrenheit        oonstnicto 

Robert  Elliot  first  pro- 

212  degree  thernxuD^ 

fesflor  of  anatomy  at 

ter. 

Edinburgh. 

G.      W.      von      LeibniU 

Brimeftu  and  Mattre  Jm 

fouDds    pavilioD    sj*- 

show  that  cataract  is 

tem  of  hospitals. 

the  clouded  lens. 

1715. 

First  laboratory  of  ma- 

rine lodlogy  at  Mar- 

and  coocuanon  of  ibr 

aeillee. 

brain. 

SenckenburfC  Foundation 

J.  T.  Henaing  diwovm 

for    advancement    of 

phoepborua       in      tbe 
blood. 

DioniH'   "CouM  d'op^ra- 

1716. 

tionfl     de     chiruricie" 

pointed      in     Gemuui 

pubiisbed. 

Army    at    900   marts 

HaUer  bom. 

Influenza    pandemic    in 

New  YoriiCitybsuesoc. 

Europe. 

dioance  for  midwives. 

Chants  Hospital  opened 

1717. 

Timoni  has  daughter  in- 

at Berlm. 

oculated  against  snuU- 

Morand    and    Le    Dran 

pox. 

perform    first   exartic- 

Hospital    for    infectious 

ulation    of    shoulder- 

joint. 

1718. 

Theatrum      anatoniiciuii 

Anel  operates  tor  aneu- 

in Vienna. 

rysm  by  IJRating  above 

Lady       Marj-      Wortle; 

the  sac. 

Montagu  baa  son  inoc- 

ulated for  smallpii\. 

vents  fire  engine. 

Hoffmann's  anodj-ne. 

Sontorini's      muscle      in 

Edward      Slrothtr     d^ 

larynx  discovered. 

School  of  Physic  at  Trin- 

ver. 

ity  College,  Dublin. 

1719. 

Westmia«ter       HospiiJ 

John  Shore  invents  tun- 

founded. 

inn  fork. 

Kaspar     Neuniann     it<- 

Rousseau. 

lates  thymol- 

Torti    of    Modenu    u.ses 

cinchona  bark  in  per- 

ilis   of    cerebral    irtP- 

nicious  malarial  fever. 

ries. 

St.    CAine    merRod    into 

Hoisler's     sunterv     pub- 

Aciul^mic  dc  chirurgie 

hshed. 

(Parb). 

1720. 

Kew  Cinrdens  opened 

Theatrum      anatomicum 

1721. 

General   Hollzend.irff 

founded  in  Beriin. 

creates*         'CoUeKiuni 

Anel  cntheteriiCH  lachry- 

medico -  chirurjticum" 

mal  ducta. 

at  Berlin. 

,db,GoOglc 


APPENDICES 


1721.            PhiladelphJA       Hospital 

1728. 

John  Hunt«r  bom. 

founded. 

Fauchard  publirfies  "Le 

chirurgien  dentiste." 

Veneiuelft  founded  at 

Cheselden        introduces 

Caracas. 

operation  for  artificial 

Pailyu    exhibits    obstet- 

pupil. 

ric  forceps  to  Freoch 

1729. 

Influenza    pandemic    in 

Academy  of  Surgery. 

Europe. 

1730. 

Daviel    improves    cata- 

uUttes tor  smallpox  in 

ract  operation. 

BoBtoo  (June  26). 

James  Douglas  describes 

University      of      Dijon 

the  peritoneum. 

founded. 

Caspar   Casal    describes 

Apothecaries     Campany 

pellagra  as  "mal  de  la 

rosa." 

Reaumur  introduces  80 

degree  thermometer. 

1723.             Cheselden's    treatise    on 

lithotomy  published. 

Yellow-fever  reaches 

ether. 

LondoD. 

1730-31. 

Thomas         Cadwalader 

1724.             Guyot   of   Versailles   at- 

teaches    anatomy    in 

tempts  catheterization 

of      the      Eustachian 

1731. 

Friedrich  Hoffmann  de- 

tubes. 

John      Maubray      Riven 

Le  Dran  improves  Uthot- 

privat«  instruction  in 

omy. 

obstetrics      in      Eng- 

Acad^mie  royale  de  chir- 

land. 

urgie  founded  (Decem- 

ber 18). 

memoir  on  "Annuities 

1732. 

Boerhaave'a    "Element  a 

upon  lives." 

chemife"  publislied. 

1724-1804.  Kant. 

Winslow's  anatomy  pub- 

172fS.           Prussian    edict    regulat- 

lished. 

ing  practice  of  medi- 

Influenza    pandemic    in 
Europe. 

Guy's    Hospital    opened 

1733. 

St.      George's     Hospital 

(January  6). 

founded  at  London. 

Freind's       History      ot 

Cheselden's     "Osteogra- 

Physick  published. 

phia"  published. 

1726.            Stephen     Hales     makes 

George  Chcyne  describes 

"Cheyne.Stoke8  respi- 

blood-preesure. 

ration." 

1727.             Pourfour    du    Petit,   in- 

Stephen Hales  produces 

vestigates  functions  of 

cervical  sympathetic. 

water  into  the  veins. 

Cheselden  performs  Ut- 

John    Machin    describes 

eral      operation      for 

ichthyosis    histrix    in 

•tone. 

the  Lambert  family. 
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Univeisity  of  Gottingen  I 
founded  by  George  11 
of  England  (December 
7). 

Friedrich  WUbclm  1  of 
PniBMa  isauca  first 
regulation  of  field 
hoepitala. 

Linnieus'  "Syst«n)a  nat- 
uno"  publish^. 

Wcrlhof  deseribea  pur- 
pura luemorrfa^ca 

Medical  Society  in  Bos- 
ton founded. 

Scarlatina  appears  in 
United  States. 

English  lawa  ngainiit 
witchcraft   repealed . 

Edinburgh  Hospita 
founded. 

J.-L.  Petit  opens  mastoid 
for  abscess  in  middle 

Haller  points  out  func- 
tion of  hilc  in  digei^ 
tion  of  fate. 

University  of  Odttingen 
("Georgia  Augusta") 
formally  opened  (Sep- 
tember 17). 

Royal  Medical  Society 
of  Edinburgh  founded. 

Haller  called  to  Gottin 
gen. 

Lieberkiihn  invents  re 
flector  mieroscope. 

Daniel  Bemouilli  states 
the  kinetic  theory  of 
gases. 

Special  chair  of  m 
wifery  in  the  UniV' 
sity  of  Edinburgh. 

F.-S.  Morand  makes  first 
excision  of  hip-joint. 

Royal  Swedish  Academy 
of  Medicine  founded. 

Univeraity  of  Pennsyl- 
vania foiindcil  as  "Col- 
lege of  Philadelphia 


London  Hospital  founded. 
Friedrich   Hoffmann  de- 

acribea  rubella. 
Thomas    Dover    inve 

"Dover's  Powder." 
War    of    Austrian   S 

Reign  of  Frederick  ihe 
Great. 

Chair  of  clinical  medi- 
cine at  Edinburgh. 

SQsemilch'H  treatiw  og 
vital     etatlHtics    pub-    | 

Archibald  Cleland  ratlin 
terizea  Eustachiia 
tube. 

Celsius  invents  100  de- 
gree thennometer. 

Linneus  describes  spha- 

Pandemic  influenza  in 
Europe. 

University  of  Erlanpii 
chartered  (Kehnian- 
21)  and  opened  {So- 
vembcr  4)  by  Kari 
VII. 

American  I'hila-iopliifal 
Society  founded. 

University  of  Sanliw) 
(Chile)  founded. 

Stephen  Hales  pubiyiw 
treatise  on  venliklion. 

Frolerick  the  Grral 
separates  main  hospi- 
tals from  Hying  anibu- 

Trembley  describps  re- 
generation of  liitfuw  i" 
hydrosoa. 

Alexander  Monro  pii^ 
lishes  handbook  <■' 
comparative  analom)'' 

Barbers  separaled  froB 
higher  surgeons  i" 
England. 

Middlesex  UospiUl 
founded. 
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1745. 

Ambulfttory  clinic  opeoed 

1751. 

Konigliche     Oesellschaft 

atPrflgue. 

der  WissenschafUn  at 

Heberden'B     "Antitheri- 

Gottingen  founded  by 

aka"    published    (iu- 

HaUer. 

founded    at    Hiiladel- 

C.  G.  KraUenstein  em- 

phia. 

ploys  electrotherapy. 

1752. 

Haller  publishes  memoir 

William      Cooke      intro- 

on specific  irritability 

duces  steam  heating. 

of  tissues. 

Antoine   Deparcieux  in- 

Smellie's Midwifery 

troduces  idea  of  "mean 

published. 

expectation  of  life." 

Pringle's  treatise  on  camp 

1746. 

Princeton   College 

diseases  published. 

founded. 

London    Lock    Hospital 

digestion  in  birds. 

founded. 

Queen    Charlotte's    Ly- 

ing-in     Hospital      at 

on-hica  alveolaris  and 

London  founded. 

malocclusion. 

Medical  Society  founded 

1747. 

Haller'sPrimK  linete  phy- 

in  London. 

siologiie  puhli»hcd. 

1753. 

Daviel  publishes  memoir 

1748. 

on  extraction  of  cat- 

urgicum at  Dresden. 

aract. 

Meckel  describes  spheno- 

Levret'a   "Art    dea    Ac- 

palatine  ganiclion. 

couchemeas"         pub- 

1749. 

Medical  Society  in  New 

lished. 

York. 

1754. 

Van    Swieten    organizes 

British    Lying-in   Hospi- 

clinical  instruction   in 

tal  founded. 

Vienna. 

Senac's  treatise  on  the 

Watson  describes  sclero- 

heart published. 

derma      at      Curzio's 

clinic. 

patients  to  mountains 

Kings  CoUege  (Columbia 

at  Appenzell. 

University)  founded  at 

Buffon's     Natural    His- 

New  York. 

1755. 

Earthquake  of  Lisbon. 

174&-1832 

Goethe. 

University    of    Moscow 

1750. 

ficole     pratique     estab- 

founded   by    Czarina 

lished  at  Paris. 

Elizabeth. 

City  of  London  Lying- 

Zinn's   atlas  of   the   eye 

in  Hospital  founded. 

published. 

Antonio    Nufiez    Ribero 

1756. 

Meath  Hospital,  Dublin, 

Sanchez  introduces 
OOiTOSive  HUblimatc  in 

lounded. 

syphilis. 

nail  0    LitmiiH;    ou    ueu- 

tistry  published. 

Rumel  describes  Aleppo 

button. 

infraorbital  neural^. 

1756-63. 

Seven  Years'  War. 
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.1! 


WiUiun      Hunter      de- 

1762. 

John    dayton't   -7\m 

BCribes    arterio-venous 

Vir^iuca"  tmbb-bfi. 

Shippen's  private  mHw- 

Liad's  treatise  on  naval 

nity     faocpital    tftA- 

lished  at  Phfladtli^ 

Return  of  HaUey's  oomet 

Pint  medkal  Ubrvy  b 

(end  of  comet  thmry 

United   Stales   IPno- 

of  diseaee). 

sylvftmaHoqiitBli. 

De  Haen  €!inploya  ther- 

Bilguer resects  wrist 

mometer     in     clinical 

Stoerk  introduos  arooiM 

work. 

and  otbcT  namitic-. 

Richard    Brocklesby   in- 

Surpeal clinic  opennl  U 

troduces        ventilated 

Lisbon. 

barrack  hoepitale   (de- 

1762-96. 

Reign    of   Catberiof  11 

centralization). 

of  Rusfia. 

KoniRliche       Bayerische 

1763. 

Joseph    Black   differrtili- 

Akademie  der  Wisseo- 

attss    betwe«i    specific 

schaften    founded    at 

and  latent  heat. 

Munich. 

1764. 

Cotugno  describes  sriit- 

Wolff's  "Theoria  genera- 

ica. 

Mestivier  describee  and 

compression  for  bemi*- 

operates   for   localized 

rhage. 

FijHt    paviUon    bospitJ 

John  Bard  opera teefor ex- 

at Plymouth. 

tra-uterine  pregnancy. 

1765. 

Medical  Faculty  of  I'm- 

Physic  Garden  at  Kew 

versityofPemuiylvsDi* 

(England). 

founded. 

WUIiam     Shippen.      Jr., 

Font  ana  publl-hp-  nuni- 

lectures    on    an  atom  v 

oir  on  viper  poLson. 

in  Philailelphia. 

National            velerinarr 

Act  to  refculate  i)ractipe 

school         at        .^Itort 

of    medicine    in    New 

(Seine). 

York  City. 

Royal   veterinary  whoul 

at  Dresden. 

proves  microscopes. 

Watt   invents  steam  en- 

Morgagni's     "De     $edi- 

Bine. 

bus'  published. 

1766. 

Cavendish  discovers  hy- 

Auenbru(t(tcr"s      "Invcn- 

.Irogen. 

tum  novum- published. 

Desault's     bamlage    i«r 

Pope  Clement  XI  gives 

fractures  introduced. 

MS.  of  Eustachius  to 

New  Jersey  State  Mfdi- 

Lancisi. 

ical  Society  founded. 

Plenciz    announces    the- 

1767. 

Heberden  describes  vari- 

ory of  contagiuni  ani- 

cella. 
Charles     White     n*wt* 

Roederer     and     Wagler 

shoulder-joint. 

describe  typhoid  fever 

at  Gottingen. 

Europe. 
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WoWb  memoir  on  em- 

1770-71. 

Smallpox  dmtroj-n  throp 

bryology    of    the    in- 

million  people  in  Eai>t 

lndi«.. 

1770-1827 

Beethoven. 

tuberculous  mpnii^lig. 

1771. 

Lsolate  oxygen. 

gina  peoioris. 

ArknriRhl  iwrln-ln  "pin- 

Chwles     White     resects 

nintt  ji-niiy 

head  of  humerus. 

Jolin  IliiiitirHtreatiwun 

Theatrum     anabomioum 

the  teeth  publish(<H. 

(Senckenberg)    at 

1772. 

FraitkfuTt  a.  M. 

tn^en. 

Medical    School,    Kinge 

"EnfyduiN^lir"      (»id^ 

CoU(^,     New    York, 

rot    mid   d  Alr-iiilwrt) 

founded. 

coiiiptnlMl. 

Unci's  trcalisp  on  tropi- 

Priwttlcy    liiNTOVow    ni- 

trous oxide. 

Cullen'a   Synopci.'i  noeo- 

New      Jrmey      art      to 

logiie  puhliKhci). 

ri'Kulfttn    (liM    practice 

Confttilutio        criminalia 

o(  iiKvlinnr. 

1773. 

M«lip,il  Hnri-'lv  iif  I/>n- 

torture). 

don  foundcf. 

Pott's  treatise  on  frac- 

First  insane   wyliitn    In 

tures  and  dislocationa 

U.  H.  at  WiUimnsbiirg, 

published. 

Virginia. 

Watt's  steam-engine 

FothiTgill    ilmcrilie*    fii- 

(1765)  patented. 

cial  nrurnlnin. 

Medical  Society  of  New 

Charl«.      Wliilr      »r»vn 

York  City,  founded. 

asepsJH      t(i      pr^'vciil 

Dartmouth  College 

founded. 

William   Hunter   foundi 

bydeim-nt  XIV, 

school  of  anatomy  in 

1773-74. 

Kevoln(i<m  in  H.i«i(i 

CirpfttWinilmill  Street. 

1774. 

William  lliintor'x  "Ai'ii- 

Rutty  ilesrribrr?   reb^in- 

ing  fever. 

Benjamin    .U-oly    vwp\. 

Cotugno      *l..m.>n.irai« 

nniM    agniri't    otTinll- 

albumen  in  the  'inn*- 

pijx  (Hiir)"t«|iffM 

William      Huni«      Hf. 

monin. 

theutenw. 

S^hwlf  r|i«o<ivf  Mflihiriw 

Abb£  de  rtpfr   invnM 

sign  lansuaffp  for  defj. 

nnntomv    In    t'hilndrl 
phis, 

Fast  medical   Aeffrr   in 

177.-.. 

'(ofinfw  «<(vpK>n 

hyKowCoUeRe. 
PauMYtvanM  quanatine 

P»|k     itml     |N<I>W>M     nml 
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1777. 


1775.  John  Mwgui  appointed 

DineUx    Geaati    of 
American  Army, 
1775-83,      American  Revolution. 
177«.  Cullen's    "First    Lines" 

published. 

Jaaser  operates  success- 
fully on  the  mastoid. 

Scheele  and  Bergmani 
discover  uric  acid  ii 
vedcal  calcuU. 

Pienck's  clarification  of 
Bkin  diHeaaes  publivhed. 

Cruikshank        discovers 
that    severed     nerves 
will  grow  togpther. 
1776-1805.  Scarlatina   pandemic    in 
both  hemispheres. 

Lavoisier  describes  ex- 
change of  gasee  in 
rc»ipiration. 

Sigsult  performs  sym- 
phyBiotomy. 

John  Howard's  investi- 
gations of  prisons  and 
hospitals  published. 

School  for  army  vetcrin- 

William  ^hippen  ehosen 
Director  Ciencral  of 
American  Army  Medi- 
cal Department. 

Count  Rurofiinl  investi- 
gntPHniechanicalequiv- 
rtlents  of  heat. 

C.  C.  von  Stebold  per- 
forms i^ymphysiotomy 
in  Germs  ny. 

William  Brown  pub- 
lishes first  American 
phunnacopa'iH  in  Phil- 
adelphi 


Un 


of     Palermo 


*  first 


V{ 


founded. 
J.  P.  Frank  issue 

system   of   publi 

giene  (vol.  i,  April  24), 
Bylon  of  Java  describes 

dengue. 


WiUiam  Wri^  a 
Edinbu^h  intradiue 
"Scotch  douche," 

Ingen  Houn  (Umotb 
that  plants  givr  d 
CO.. 

Pott  describes  defonnit 
and      parallels    hm 

Meejn^r'a  memoir  od  la 
ma]    magnet  ifm   pot 

University      of     CWwi 
establishes     cb±ir    t 
cliniod  medicine. 
University    of    Munae 

inaugurated. 
Chabert'a  memoir  ud  im 
mal  Anthrax  publtM. 
Benjamin    Franklin  in- 

vents  bifocal  laises, 

American    Academy  nl 

Arts      and      .S-iKiw 

founded  at  Boxtmi. 

Cavendish    effects    >7ih 

thods  of  water. 
Kant's  "Critique  of  Pw^ 

Reason"  publi.-l"'-! 
Mai'Kachu'ietlii     Mrdicil 
.  .'^>ciety  foimdrii, 
Georgetown      rni^-er-ity 

(D.  C.)  foundcl. 
Medical    Depart  nicni  "f 
Ha^^■ard        I'nivfT^Jiy 
founded. 
University  of  Inn-bruft 
reduced    to   ;i   lyouu 
by  Joseph  II, 
Austria     sepanitif    nit- 

gwms  from  biubiT'. 

Royal   .•M>cii-tj-   of  E.lift- 

burgh  publishes  trao- 

Manchal  i.<tra.>«J)uR 
excisec  a  pniU|'-<'l 
cancerous  iitenf. 

Lavoiiier  analyzes  want 
and  overthrows  phi"- 
giston  tbe^H^-. 
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AUgemeiocn       Kranken- 

1787. 

College  of  Physicians  of 

baUH  opened  at  Vienna 

(August  16). 

Goethe  discovers   inter- 

of  the  lymphatics. 

maxillarj'  bonp. 

Guild     of     Bathkecpcrs 

Cotugno  discovers  ccre- 

abolished     in     WOrz- 

bro-epinal  fluid. 

burg. 

1788. 

University    of    Lou  vain 

drogen. 

removed  to  Brussels. 

Royal  CoUegeof  Surgeons 

in  In-Und  founded. 

Europe. 

Josephinum     estabbshed 

1789. 

John    Hunter    de«icribea 

at  Vienna. 

Fowler  introduces  potas- 

Matthew      Baillie      de- 

scribes   dermoid    ova- 

ler'B solution). 

rian  cysts. 

John    Hunter    discovers 

Medical       Society       of 

collateral      circulation 

Delaware  founded. 

Medical  Society  of  South 

mal  ligation  in  aneu- 

Carolina founded. 

rysm. 

178»-W. 

French  Revolution. 

Withering's    treatise    on 

1790. 

Royal  Veterinary  Schoob 

the     fox-glove     pub- 

established   at    Berlin 

lished. 

and  Munich. 

Charles  White  describes 

Medical      journal      pub- 

phlegmasia    alba    do- 

hshed  in  New  York. 

lens. 

1791. 

Sir  GUbert   Blane  pub- 

first   volume    of    his 

lishes       treatise       on 

naval  medicine. 

University  of  Innsbruck 

Chair  of  anatomy  estab- 

restored   to    rank    by 

lished   in   the   Univer- 

Leopold  II. 

sity  of  Dublin. 

New  Hampshire  Medical 

University    of     Georgia 

Society  founded. 

(U.  S.  A.)  founded. 

Royal     Veterinary    Col- 

John   Hunter    publishes 

lege  estabbshed  at  Lon- 

Treatise on  the  Vene- 

don. 

real  Disease. 

Dr.  Guillotin  invents  the 

Parry    describes    exoph- 

guiUotinc. 

thahnic  goiter. 

Royal    Sea-Bathing    In- 

Lettsom  describes   drug 

firmary  for  scrofula  at 

habit  and  alcoholism. 

Margate. 

P.-F.     Moreau     excises 

1791-99. 

dbow-joint. 

ginia  operates  tor  ex- 

FourCToy   and    Thouret 

tra-uterine  pregnancy. 

1792. 

Galvani's  essay  on  ani- 

Boyal Collide  of  Physi- 

mal   electricity    pub- 

cians   (London)    pub- 

lished. 

Vrftaic  pile. 
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1796. 

tiae  OD  goiter  and  cret- 
iniBD). 

lism  Phippa  (Ma;  U|. 
Abemethy    fint    l«Ua 

SpreiiBel'a     history     of 

«rt«Tn«I  iliac  artaj. 

Wrii^t  Port  suoMrinl^ 

Connectieiit  Medical  So- 

ligatei fenxml  maj 

ciety  founded. 

in  America. 

Cotton  gin  (EliWliitney). 

DOdctc    dC    ZDcMicvdK  dC 

Paris  founded. 

Republic     (September 

Yellow  fever  in  BoMol 

21). 

1796-1815 

Napoleonic  War!. 

1793.            Matthew  Baillie's  "Mor- 

1797. 

WoUaston  duwreni  uric 

bid    Anatomy"    pub- 

acid in  gouty  joints. 

lished. 

Currie  publishes  report 

Benjamin  BeU  diffemiti- 

on     hydrotberap)-  in 

typhoid  fever. 

and  syphilid. 

John     Rollo    adToato 

Matthew  Carey  describeB 

meat  diet  in  diabeto. 

yellow  fever  epidemic 

Medical  R«pt«toiy(X« 

in  Philadelphiii. 

YoA)  puWished. 

I793-M.      Re^     of     Thtot     in 

1797-99. 

Yellow    fever   in  Phik- 

France. 

delphiA. 

1798. 

Jenner's  "Inquiry"  pot 

8). 

lisbed. 

John    Hunter    publishes 

Malthua' Essay  on  Pojw- 

treatise  on  blood,  in- 

flammation, and  gun- 

Medical and  ChimptJ 

shot  wounds. 

Faculty  of  M»f>W 

John    Hunter    describef 

founded. 

transplantation  of  ani- 

ImpcrialMedioo-Milllay 

mal  tisBues. 

Academy    founded  tt 

Dalton   d(»cribp8    color- 

blindness (October  31). 

Joba    Haalam   d<«crib» 

Scarpa's  Tabute  nevro- 

Medical  School  of  EW- 

mouth  Cc^lege  «iV 

dnomia"  published. 

iEed. 

£cote  de  sant^  created  at 

Paris. 

1798-1808 

Willan's  treatise  on  ^ 

Gumpert  publishes  Greek 

diseases  published. 

1799. 

De  Carro  introduoee  la- 

1785.           Surgeon  General  GSrcke 

founds  Pepini(^re 

the  continent  and  » 

(Kaiser-Wilhelms- 

Asia. 

Akademie)  at  BerUn. 

Matthew  BailliedeKriJ« 

Institut  de  France 

endocarditis. 

founded. 

Anderson's  Cdlege  Medi- 

cal School  establi»b«l 

founded  at  London. 

at  Glasgow. 
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United   States  Congress 

1804-15.      Napoleon  Emperor  of  the 

paaaea  quarantine  act. 

French. 

N^Mleon  First  ConBul. 

1805,            Battle  of  Trafalgar. 

Boyal  CoUege  of  Surgeons 

SertUmer    isolates    mor- 

(London) chartered. 

phine. 

Bichat'9      "Traits      des 

Vieusseux  describes  cere- 

membranes"  published . 

bro-spinal  meningitie. 

Sir  Humphry  Davy  dis- 

Medico<;hirurgical    80- 

covers    anesthetic    ef- 

ciety   (London) 

fect  of  laughing  gas. 

founded. 

Benjamin  Waterhouse  in 

1806.            End    of    Holy    Roman 

troduces  Jennerian  vac- 

Empire. 

cination  into  America. 

Fulton    invents    steam- 

Cuvier's      Comparative 

boat. 

Anatomy  pubtiBhed. 

1807.            Compulsory   vaccination 

tic  treatise. 

varia  and  Hesse. 

Thomas  Young  describes 

Percival   publishes  code 

astigmatism  and  states 

of  medical  ethics. 

undulatory    theory   of 

University     of     Altdorf 

light. 

united  to  Erlangen. 

Bichat's  "Anatomie  de- 

College of   Medicine  of 

scriptive"  published. 

Maryland  founded  at 

Baltimore. 

(Hare). 

Davy  isolates  Na,  K,  Ca, 

Mg,  S  and  B. 

taries"  pubUshed, 

1808.            Universities     of     Lyons 

Consei]  gto^ral  de  Sant^ 

and  Clermont-Ferrand 

founded  in  France. 

founded. 

Bichat'B  "Anatomie  gfin- 

Physikaliach-medizin- 

erale"  published. 

ische  Sozietiit  founded 

London    Fever   Hospital 

at  Erlar^en. 

established. 

Swedish  Medici  Society 

Anatomical    and     phar- 

founded. 

maceutical       societies 

Medical  Faculty  at  Rio 

founded  in  Paris. 

de  Janeiro  founded. 

philia. 

ise  on  bronchitis. 

1800.            University      of      Beriin 

Cbarfcov    founded    by 

founded   by  Friedrich 

Alexander  L 

WilhelmlUofPrusma. 

Dalton  states  atomic  the- 

McDowell performs  ova- 

ory. 

riotomy. 

Scarpa  describes  arterio- 

Allan  Bums  describes  en- 

sclerwis. 

docarditis. 

Royal  London  Ophthal- 

Soemmerring       invents 

mic  Hospital  founded. 

electric  telegraph. 

Philadelphia   Medical 

French  Hospital  iounded 

at  New  York. 
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Gall  and  Spuraheim  pub- 
lish treatise  on  the 
nervDUH  Bystem. 

Hildenbr&nd  publishee 
account  of  typhus  and 
typhoid  fever. 

WcUs  deocribea  rheuma- 
tism of  the  heart. 

Marzari  attributes  pella- 
gra to  corn, 

Davy  analyses  cwToeive 
subUmate. 

Yale  Medical  School 
founded. 

University  of  Christiania 
founded. 

Napoleon  abolishes  Uni- 
vcrttity  of  Salerno 
(November  29). 

Sir  Charles  Bell  describes 
functions  of  spinal 
nerve-roots. 

Massachuaetta  General 
Hospital  (Boston)  cs- 
tabli.-<hed. 

University  of  Genoa 
founded. 

Parkinson  desoribes  por- 
foralive  append  ici  I  i:'. 

Lc^IloiR  describes  art  ion 
ol  ,vagua   on    respirn- 

Academy  of  Natural 
Sciences  founded  at 
Philadelphia. 

BeUe\-ue  Hospital  (New 
Yorii)  establi»hc<l. 

Sutton  differentiates  de- 
lirium tremens  from 
phrenitis. 

Linfc  introduces  Snedish 

Royal  Hospital  fur  Dis- 
eases of  the  Chest 
(London^  founded. 

StephenMn's  first  loco- 
ntotive. 

Gemian  Conlederation. 
Battle  of  Walerloa. 


Davy  iDveDt^  safety  lunt 
for  coal-mina& 

University  of  Wittfobm 
removed  to  Hallr. 

Lo^nrc  discover:  mf& 
ate  auscultation  (Uit 

Uslnaic  performs  nar 
ticulation  ol  lv«- 
metatarsal  joint. 

Speeial  chair  or  niid- 
w-iferj-  in  GlasgOK  I'ni- 

Uoiversity      of     Gbftit 

founded. 
Delpecb  perfcnus  subru- 

tajicoua  tenotomy. 
Royal  Kar  Hospital  ll/m- 

don)  founded. 
Pandemic  of  chokra. 
University  of  Liii> 

founded. 
Pelletier  isolate;  emolinr- 
Friedrich    Wilhetm-   Ir.- 

stitut     established   .'i' 

Berlin. 
Parkinson  describei^  i;- 

ral>~sis  a^tan^. 
John  Kin):  pubh.'heKb»'V 

on  extra-uterine  [mv- 

Sir  Astley  Cooper  lipMTes 
abdominal  aorta. 

University  of  Kri. 
foundefl  bv  Friiiir:'  I 
Withelni    lil   of  rn:- 

De     Riemer     inlriNii:.-" 

frozen  sections. 
\alentine  Molt  fuci>~ 

fulU-    litcati 


the   I 


Thenard  dlToveis  hy.iK" 

gen  pMoxide. 
Pelletier    and    Cavro-i) 

iaoLite  ?tr\'rhnin>'. 
University  ot  St-  P.T-r- 

bunt  founded  by  \\--^- 
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Steamship  crodaex  Atlon- 

^  Ocean. 
John   Boetock   dcscribm 

hay-feser. 
Felletier  and    Caventou 

Medical  College  of  Ohio 
founded. 

Hunterian  Society  (Lon- 
don) founded. 

Medical  Society  of  Dis- 
trict of  Columbia 
founded. 

Academic  de  mtklccinc 
founded  at  Paris. 

Coindet    useH    iodine    in 

First  U.  S.  Pharraacopoeia 
published. 

Philadelphia  College  ol 
Apothecaries  opened. 

Itard's  treatise  on  otol- 
ogy publinhed, 

McGill  College  and  Uni- 
versity founded  at 
Montreal. 

Philadelphia  College  of 
Pharmacy  founded. 

Magendie  demonstrates 
Bell's  taw  of  the  spinal 
nerve  roots. 

British  Association  tor 
the  Advancement  of 
Science  fo\mded. 

Gesellschaft  deutscher 
Naturforscher  und 
Acrzte  founded. 

Jamce  Jackson  dcflcribcH 
alcoholic  neuritis. 

Ehirkinje  investigates  Sn- 
ger-prints. 

Qie  vrcul  i  n  vcatigatee  ani- 
mal fats. 

Chevatlier  brothers  in- 
troduce achromatic 
microscot>e, 

Flourens  publishes  work 
on  cerebral  physiol- 
ogy. 


Prout  investigates  acid- 
ity of  gastric  juice. 

Sadi  Camot  states  the 
second  law  of  thenno- 
dj'namics. 

University  of  Virginia 
founded. 

Jefferson  Medical  Col- 
lege established  at 
Philadelphia. 

Bouillaud  describes  and 
localises  aphasia. 

Short  introduces  oleum 
tiglii  from  India. 

Fever  hospital  in  New 
York  City. 

Universty  of  Munich 
founded  (by  removal 
of  University  of  Ingol- 
stadt  from  Landshut). 

University  of  Abo  <1640) 
moved  to  HeUingfors. 

Laennec  gives  classicul 
description  of  bronchi- 
tiH  and  other  thoracic 


Dupuy  tren  describe"  con- 
genital disjoeation  ol 
the  hip-joint, 

Calmeil  describen  gen- 
eral paralysis. 

Lord  Lister  bom  (April 
5). 

Von  Bacr  discovers 
mammalian  ovum. . 

Richard  Bright  dcseribos 
essential  nephritis. 

Adams  describes  heart - 
block. 

Amici  and  Cuthbcrt  in- 
vent reflecting  micro- 

Wohler  describes  artificial 
synthesis  of  urea  from 
ammonium  cyanate. 

Pi<)rry  inlroducoi  plex- 
imeter. 

Hodgkin  deswribes  aortic 
regurgitation. 


,db,GoOglc 


HISTORT   OF  MEDICINE 


LouiD  Braille  introducee 

1833. 

LotMt«u)  describes  oste 

printing  for  the  blind. 

psath>'rosLs. 

Benjumin  Babington  di^ 

1834. 

Universities  of  Bern  u 

Mcribw     his      "glolti- 

scopp." 

Royal  SUtisticai  Sodd 

of  London  founded. 

U>fxa.phy. 

Dumas    obtains  at 

J ,  J.  Li-iter  perfi-ctB  achro- 

namrH  pure  chk«t>funi 

Tulane      Univer^ty    < 

New  Orleans  toundel 

any. 

1835. 

Louis  founds  medical  su 

tifltics. 

death. 

Malcolmson       descrifv: 

Prietwniti  founds  hydro- 

beri-beri. 

pathic  eutablishment. 

Cniveilhier  <lescribef  .iir 

Kcign  of  Louis  Philippe. 

Bcminated  sclerusi'. 

Guthrie,  LiebiR  and  Sou- 

Music    DupuvirKf 

beiran  discover  chloro- 

founded. 

form. 

183fi. 

Weber  brothen'  invt-u- 

Liebig   analyzes   acetone 

gate      ph>-si,.)i«j-     1 

(Boyle,  1661). 

Harveian  Society  (Lon- 

Schwatm discovers  p-ti- 

don)  founded. 

sin. 

UniveiKitiiw     of    Zurich 

Marsh's  test   for  :ir*-ni^ 

and  Kiev  founded. 

introduced. 

British  Medit^al  Associa- 

University    of    b.n^l'n 

tion  foumled. 

founded. 

Faraday    describes    gal- 

Richard Bright  d.'s.-nlv- 

vanic     and     niagnclie 

acute    veil.™-    ;ilP.plA 

imiuclion. 

of  the  \ivvT. 

Anatoniv  Act   passed   in 

Dai-y      di.-covcr-     ;ic(i- 

England. 

Icne. 

Hodgk  i  n  describes  lyin  i)h  - 

1S37. 

Gerhanldifferenliat.-U- 

tween  l\-|)hu''  ami  '>■ 

Corrigan  describes  aortic 

phoiil  fevers. 

insufficiency. 

Colics      slat«-s     ha-    <■: 

Boston   Lying-in    Hospi- 

maternal immunity  iv. 

tal  founded. 

syphilis. 

Liebig  discovers  chloral- 

Jacob     Henle     descni.s 

Johannes   Mullers   trea- 

epithelial tissues. 

tise     on      physiologj' 

SchSnIein  deseribi-s  [xJi- 

publL-hed. 

sis  rheiimatica. 

-Marshall     Hall     investi- 

Rif<h    Medical     CollT- 

gates  reflex  action. 

{Chicago)  foundrtl. 

K.    k.    (Je-ellschaf!   Aff 

lishes   experiments   iin 

.Aerlle      (oundeil     al 

digestion. 

\ienna. 

Oiger  and  Hesi^  i.-^lale 

IS38. 

University    of     Mr»iD» 

atropin. 

re-founded. 

,db,Go(5glc 


APPENDICES 


Sehleiden  dMcribes  plant 

Ehrenberg  publishes  trea- 
tise on  infusoria. 

Johannes  MilllFr'n  trea- 
tise  on    tumors    pub- 

Mettaucr  euccnwfully 
operates  for  vesico- 
vaginal fistula. 

Royal  Orthopaedic  Hos- 
pital foumte<l. 

Schwann  publishes  trea- 
tise on  the  cell  theory. 

Skoda's  treatise  on  per- 
cuaeton  and  ausrulta- 
tion  publii<hed. 

First  volume  of  LittrS'^ 
Hippocrates  published. 

First  dental  journal  (New 
York). 

Rowland  Hill  in troi luces 
poetafce  stamps. 

Jacob  Heine  de!«cribe8 
infantile  poliomyelitis, 

Basedow  describes  ex- 
uphthalmir  ffoitcr. 

First  dental  school  and 
society  founded  (Bal- 
timore). 

Henle's  "AII(Eemeine  An- 
al omie"  published. 

J.  R.  Mayer  states  law 
of  Conservation  of 
Energy. 

Long  operates  with  ether 
anesthesia. 

Wohler  describes  synthe- 
sis of  hippuric  from 
benzoic  acid. 

Dieffenbach  publishes 
treatise     on     strabis- 

O.    W.    Holmes    points 

out   contagiousness   of 
puerperal  fever. 
Carl  Ludwig  investigates 
mechanism  of  urinary 
secretion. 


Kflchler  introduces  test- 
types. 

Simpson,  Huguier  and 
Kiwisch  introduce  uter- 

Sydenham  Society 
founded  in  London. 

Soci(;t4  de  chirurfpe 
founded  at  Paris. 

Rokitansky  demonstrates 
tubercular  nature  of 
Pott's  disease. 

New  York  Pathological 
Society  foimded. 

Virchow  shows  that  em- 
bolLsm  is  the  causc  of 
pyemia. 

Virchow  and  HuRhcs  Ben- 
nett describe  leukemia. 

Andrew  Buchanan  in- 
vestigates coagulation 
of  the  blood. 

I^angenbeck  detects  ac- 
tinoroyeea. 

Francis  Rynd  (Driblin) 
employs  hypodermic 
jections   for   relief   of 

Weber  brothers  discover 
inhibitory  effect  of  va- 
gus nerve. 

Morton  introduces  ether 
anesthesia. 

Kollikcr  describes  smooth 
muscle. 

Marian  Sims  invents 
vaginal  speculum. 

Claude  Bernard  discovers 
digestive  function  of 
pancreas. 

Stokes  describes  heart- 
block. 

Elias  Howe  patents  sew- 
ing machine. 

Smithsonian  Institution 
of  Washington 
founded. 

Pathological  Society 
(London)  founded. 
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HdmbolU  publuhes  treu-     1849. 
tiae  on  Conservation  of 
Energy. 

ffir  J.  Y.  Simptton  intro- 
duces chloroform  ane 
thenia  in  obstetrics. 

SemmdweiB  discovcrx 
cause     of      puerperal 

Carl  Ludwig  invents  ky- 
mograph. 

Gerlach  injectH  capilla- 
ries with  carmine  stain. 

American  Medical  Asso- 
ciation founded. 

Royal  Academy  of  Sci- 
ences     founded 

New   York   Academy 

Medicine  founded. 
O.  W.  Holmes  ^pointed 

Park  man   profesrar   of 

anatomy  at  Harvard. 
HelmhoUz  locates  sourcp 

of  animal  heat  in  the 

muscles. 
Claude  Bernard  discovers 

Klycogenic  function  of 

the  liver. 
Dii  Bois-Ri^ymond   pub- 
lishes treatise  on 

mal  elcclricity. 
Soci6t6       de       bioloKie 

founded  at  Paris. 
American  Association  for 

the    Advancement 

Science  founded. 
English  Act  creatinfi  gen- 
eral and   local   boards 

of  health  iiasseil. 
Second  French  Republic 
Addison  describes  [>emi- 

suprarenal  discawe. 
Claude  Bernard  produt 

diabetes   by    puneture 

of  (he  fourth  ventriele. 
Marion  Sims  operales  lor 

vpsico- vaginal  fctula. 


J.  K.  MitcbeU  publiAn 
treatise  on  ctyptfip- 
mous  origin  of  nuUml 

MUloD      introduce     n- 

agent  for  proteins. 
Hutchioeon   invents  ^ 

rameter. 
University  of  Wisoonaa 

foimded. 
Helmholtz  meaxurC'  ik 

velocity   of   the  wnr 

current. 
Waller      stAt«^     lao    <i 

degeneration  of  .'^wut 

Daniel    Drake   publi^bn. 

treatise  on  diseases  d 

the  Misxiasippi  Valley. 
WiUiaro    DetmoH   (Xwr 

York)  openii  absrtw  of 

the  brain. 
EpidemiolofdesI    .'wtriv 

(London)  foundol 
Helmholtz   invenrs  opb- 

thalmoecope. 
Claude  Bernard  csfJaiit 

vajffimotor  funriiun  of 

sympathftic  nen-o. 
Ludwig  and  Kahn  inv'e- 

tigate  nen'es  of  >ali- 

Falrel    describes  cirfulaf 

N^latim  describ(«  pHiv 

hematocele. 
Pravaz  inl^odure^  hjT'- 

dermic  sj-ringe. 
Inlemational      Conerp^- 

of    Hvgiene    at    Bni- 

seN. 
Kolliker's  tread;''  "O  hi- 

tologj-  publisheil. 
Pin^)ff   employs  Iniim 

ome  topographii*". 
Obstetrical  Society  iLw- 

dnn)  foiindcd- 
Second  t^pirc  in  Kww 
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1853.  Marion    Sims    publishes 

treatise      on      ves 
vaginal  fistula. 
Cohn  demonatrateH  vege- 
table   nature    of    bac- 

Gilman  Kimball  exc 
u  tenia  for  fibromyoma. 
1853-56.       Crimean  War:    Flore 
Nightingale, 

1854.  Graefe  founds  Archiv  fiir 

Oph  th  almologie. 
University  of  Marseilles 

founded. 
Virchow  describee  nei 


tor  nerves. 
Hermann  Brehmer  opens 
hospital  for  phthisis  at 
GSrbersdorf. 

1855.  Manuel     Garcia     intro- 

duces laryngoscope. 

Addison  publishes  me- 
moir on  diseases  of  the 
suprarenal  capHules. 

Marion  SimR  founds 
Hospital  for  Women's 
Diseases  (New  York 
City). 

Graefe  introduces  iridec- 

Beesemer  steel  process 
and  Bunsen  burner 
invented. 

Paris  exposition. 

1856.  Sir  W.  H.  Perkin  (1838- 

1907)    obtains  aniline 
dyes    (coal-tar    prod- 

Panum     investigates 

chemical    products   ot 

putrefaction. 
Caspar's       treatise      ' 

medical    jurifipruden 

published. 

1857.  Graefe  introduces  oper»' 

tion  for  strabismus. 


Bouchut  performs  intu- 
bation of  the  larynx. 

University    of    Chicago 

founded. 
'  Pathological    Society    of 
Philadelphia  founded. 

Virchow's  "Cellularpa- 
thotogie"  published. 

Claude  Bernard  discovers 
vaso-constrictor  and 
vaso-dilator  nerves. 

Niemann  isolates  cocaine 
in  Wohler's  laboratory. 

Pettenkofer  proves  that 
solid  walls  are  per- 
meable to  air. 

Kekul^  shows  quadri  va- 
lence of  carbon  atom. 

Darwin's  Origin  ot 
Spe«ies    published, 

Kirchhoff  and  Bunsen  dis- 
cover  spectrum   anal- 

Graefe  describes  retinal 
embolism. 

Landry  describes  acute 
ascending  paralysis. 

PftUger  publishes  memoir 
on  electrotonus. 

Florence  Nightingale 
publishes  "Notex  on 
Nursing." 

Kolbe  Kynthetizes  sali- 
cylic acid, 

Lemaire  points  out  anti- 
septic properties  of  car- 
bolic acid. 

Czermak  introduces  rhi- 
noscopy. 

Donders  introduces  cyl- 
indrical and  prismatic 
spectacles  in  astigma- 

Zenker   describes   trichi- 

M6ni6re  describee  aural 

vertigo, 
Berliner        medicinische 

Gesellschaft  founded. 
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Univereity  of  CaliTonuA 
founded. 

Ernst  Brand  iittrodii.c«s 
hydrotherapy  in  ty- 
phoid tever. 

Pasteur  diacovers  anaero- 
bic bacteria. 

£.  B.  WoUcott  (Mil- 
waukee) first  excises 
renal  tumor. 

Max  Schultz^  defines 
protoplaHm  and  cell. 

Broca  diflcovers  speech 
center  in  the  brain. 

Buckmunster  Brown  es- 
tablishes Samaritan 
Hospital  {New  York). 

Civil  War  in  the  United 
States. 

Raynaud  describes  sym- 
metrical  ganicrene. 

Donderspublifdies  studies 
on  aatigmatism  and 
presbyopia, 

V.  von  Bruns  performs 
but  laryngeal  opera- 
tion     with      laryngo- 

Winternitz  and  Oppol- 
zer  found  firsl  hydro- 
pnthic      eslablishnient 

Hdniholti's  "Tonemp- 
tinduHKcn"    published. 

Voit  and  Pettenkofer 
publiiih    invi>sti|cations 

of  roetaboltini   in   res- 

Willinm  BanlinjE  pub- 
lishes "Letter  on  Cor- 

Pasteur  investigates  silk- 
worm disea-sr, 

Donders  publishes  trea- 
tise on  anomalies  of 
accommodation  and  re- 
fraction. 

Traube  investigated  pa- 
thology of  lever. 


Parkes'  Manual  of  Pnrti- 
cal  Hy^ene  pubhstmL 

Geneva  Convention. 

Le  \'erTier  founds  Aamii- 
ation  fraiKai^  pmr 
I'avancement   dn  «- 

University     (rf     0d«9B 

founded. 
Cornell    UniverMlj 

founded  at  Ithaca. 
Vee   and    Leven  toUw 

Gregor  Mendel  puUi.-i)e- 
memoir  on  plant  hy- 
bridity. 

Villemin  demon-stratB  in- 
fectiousness  of  tubn- 

Chicago  Hospital  for 
Women  founded. 

Seven  Weeks'  (.Austro- 
Prut«ian)  War, 

Voit  establishes  first  hy- 
gienic laboratory  io 
Munich. 

Ludwig  and  Cyon  intm- 
tigale    the    vasomotor 

Marion  Sims  publLshH 
Clinical  Notes  on 
Uterine  Surgery. 

Graefe  describes  .siinpa- 
thetic  ophthalmia. 

septic  surgery. 
Helmhollz  puhlisbH 

trcali.^ie  on  phy.-^olofci- 

Kussniaul  introduce! 

intubation       of      tbe 

stomach. 
Moritz    Traube    devisw 

semi-permeable    nien- 

branes. 
FirsI  International  Mfdi- 

cal  Congress  al  Pari:i. 
Siemens    brothers   iotio- 

duce  dynamo. 


'/, 
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1867. 

Opening  of  Suez  Canal 

1871.            New    York    Orthopedic 

and  of  Pacific  Railway. 

Hospital  founded. 

Clinical  Society  (London) 

1872.            University  of  Strassburg 

founded. 

reopened. 

1868. 

University      of     Tokyo 

founded. 

(Australia)  founded. 

Haeckel'a       "Natiirliche 

Abbe  introduces  oil  im- 

Schoptungsgeschic hte ' ' 

mersion  lenses. 

Meyer    of    Copenhagen 

describes  adenoid  veg- 

No^^rath describes  ef- 

etations. 

fects  of  latent  gonor- 

1869. 

University    of    Warsaw 

rhea  in  women. 

founded. 

Infant  Lfe  protection  act 

Esmarch  introduces  first- 

passed  in  England. 

aid  bandage. 

1873.             University     of     Geneva 

Virchow    urges    medical 

founded. 

inspectbn  of  schools. 

Go)U  investigates  nerve 

rillum  of  relapsing 

centers  in  the  frog. 

lever. 

Gustav     Simon     excises 

Esmarch          introduces 

kidney. 

Oscar   Liebrelch   demon- 

Gull     describes      myx- 

strates hypnotic  effect 

edema. 

of  chloral  hydrate. 

American      Journal      of 

Schwartzc  and  EyseU  de- 

Obstetrics founded. 

vise  mastoid  operation. 

Canton  of  Zug  (Swit- 

inoHCOpy. 

zerland). 

Canalization    of    Berlin 

1870. 

Fritflch    and    Hitaig   in- 

begun. 

vestigate     localisation 

Laryngolopcal  Society  of 

New  York  organized. 

Thomas  performs  vaginal 

Revaccination     compul- 

ovariotomy. 

sory  in  Germany. 

Saemiach   describes   ser- 

piginous ulcer  of  the 

Vienna. 
International  postal  ser- 

1870-71. 

vice. 

(test  of  vaccination). 

Loi  Routsel  enacted  (or 

1871. 

Establishment  of  German 

the    protection   of   in- 

Empire   and     French 

fants  (France). 

Repubhc. 

Ehrlich  introduces  dried 

Darwin's     "Descent    of 

blood  smears  and  im- 

Man" published. 

proves  stain  methods. 

Weigert  stains  bacteria 

with  carmine. 

atonia. 

E^iglish    Local    Govem- 

trypsin. 
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UniveraitJes  of  Lemberg 

1876. 

Peter    Dettwctkr  tioH 

aod  CzernowilK 

coiHUmptives  at  FJ- 

founded. 

kenetein  by  r«st  <iiir 

Landois  disoovers  hemol- 

in  open  air. 

ysifl   from    traoBtuKJon 

Bell      teiepbooe     intn>- 

of  abon  blood. 

duced. 

Sir  Thomas  Barlow  de- 

scribes infantile 

dam  founded. 

scurvy. 

1877. 

Pasteur  iliscoven  binllie 

LAech  obaervcs  parasitic 

amebe  in  dysenterj-. 

Ernst  von  BergmaiiD  in- 

Weir MitcheU  introduces 
reel  cure. 

troduces  cormiw  sib- 
limate  actisqiais. 

Meat  inspection  compul- 

sory in  Gprmany. 

itis. 

PubUc    Health     Act    in 

1877-78. 

RusBO-Turkiah  War. 

Enicland. 

1878. 

Knglish  Food  Adultera- 

tion Act  (August  11). 

W.    A.    Freund    «cm9 

Boston   Medical   Library 

founded. 

Imperial  Board  of  Health 

Hygiene  at  Paris, 

founded      at      BerUn 

187fl. 

Neisser   fliscovem   pino- 

(April  30). 

coccus. 

Royal  Sanitarj-  instituto 

Nitie  introduces  ostoe- 

founded  (London). 

copy. 

.lohns   Hopkins    Univcr- 

German  food  law  pas>e.l- 

sily  founded. 

1880. 

Pasteiir     iaolal**    -inp- 

Kuyal  Academy  of  Medi- 

tococciLs sjid  ^t.-tphyl- 

cine  founded  at  Rome. 

coccus. 

Physiolofcical   Society  of 

Eberth   isolates  tj-phoi.l 

London  founded. 

baciUus. 

Int(mational      Hygienic 

Sandstrom           deM^be> 

Congress  at  Brussels. 

parath>-roid  gland 

Sa>-re     iolroduces     gj-p- 

Balfour's        Kmbry..lcw>- 

MUm  corset   for  spinal 

publish«i. 

deformities. 

Mosolifc    Moorhof  intro- 

Ktilbe   iK()lat™    salicyhc 

duces    iodine    in    j^ur- 

Lombroso  publishes  trea- 

apry. 

tise  on  criminal  man. 

Catahigue  (Vol-  li. 

Paquelin  cautery   intro- 

American    Surgical    .\>- 

ducol. 

Potto  introduces  Ciesar- 

London     ,\ssociation    "i' 

ean    section    with    ex- 

Medical Women 

cision  of  adnexa. 

1881. 

Laver-m   discovers  p»ra- 

Koch  erows  anthrax  ba- 

site of  malaria]  fever 

cilli   on    ^vtihcial    me- 

Bilhoth   resect.*  the  py- 

<tiu. 

lorus. 

...I 

If 
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Czemy  describes  vaginal 


Hahn  performs  nephro- 
pexy. 

Wolfler  introduc«fi  gfw- 
tro-enteroatomy . 

Medin  discovers  epidemic 
nature  of  poliomyelitiH. 

Koch  introduces  plate 
cultures. 

New  York  Polyclinic 
founded. 

Koch  diBcovcrs  tubercle 
bacillus. 

Ldfflcr  dLicoverH  bacillua 
of  glaoders. 

Walther  Flemming  in- 
vestigates   cell    divi*i- 

M&x  Singer  improves 
Cfeaorean  section. 

Langenbuch  excises  the 
gall-bladder. 

Edwin  Klebs  diacovers 
diphtheria  bacillus. 

against  anthrax. 
XJnna     introduces     icli- 

thyol. 
Lawsou  Tail  operates  (or 

extra-uterine        preg- 

Koch  discovers  cholera 
bacillus  {February  2). 

Nicolaipr  discovers  teta- 
nus bacillus. 

Credfi  introduces  silver 
nitrate  instillations  for 
inrantile  conjunctivi- 
tis. 

Ludwig  Knorr  prepares 
antipyrine. 

Baumann  discovers  sul- 

phonal. 
Carl  Koller  employs  co- 
caine in  eye  surgery. 

O'Dwyer  improves  intu- 
bation o(  the  larynx. 


publisher'  n 


W 


the  germ  plasm. 

Ewald  and  Boa.s  intro- 
duce test-breakfasts. 

Weigert  introduces  he- 
matoxylin staining  of 
nerve-fibers. 

Escherich  discovers  Ba- 
cillus eoli. 

Von  Bergman  n  intro- 
duces steam  .steriliza- 
tion in  surgerj'. 

Fitz  describes  pathology 
of  appendicitis. 

Marie  describes  acro- 
m^aly  as  connected 
with  the  pituitary 
body. 

Marcel  von  Ncncki  in< 
troduces  salol. 

Soxhlet  introduces  steril- 
ized milk  for  nutrition 
of  infants, 

Cahn  and  Hepp  intro- 
duce acetanilide  (Ger- 
hardt,  1843). 

R.  W.  Felkin  lectures  on 
tropical  medicine  at 
Edinburgh. 

Clark  University  founded 
(Worcester,  Mass.). 

of  Malta  fever. 
Weichselbaum    discovers 

meningococcus. 
D' Arson  val       introduces 

high     frequency    cur- 
Howard  Kelly  perlonns 

hysterorrhaphy. 
Cowers      and      Horeley 

operate  or  the  spinal 

Sloanc  Maternity  Hos- 
pital (New  York) 
opened. 

Ami^rican  Orthopedic  As- 
sociation founded. 
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University     of     Tomsk 

1S91. 

Quincke  iotroduc^  lum 

founded. 

iDHtitut  Pasteur  founded. 

1892. 

Hyirienic      Institute    i; 

Roux  and  Yersin  inve»- 

tit»le    the    toxinx    of 

Wistar  In.*tituteiil  .\aji- 

diphtheria. 

omy       and      Kainy 

Nuttall     disco  vpw     the 

bactericidal  powers  of 

Hftlsted    successfully   b- 

blood-Mrum. 

gates     tnibelavian    a:- 

Johns  Hopkiiu  Hospital 

tCTy  in  first  potiiun 

and   Homburg-Eppen- 

Kossel  and  Xeucnanndi- 

cover  pentose. 

Buchner  discovers  alexins 

Cholera       epidemic     in 

(protective  bodies). 

Hamburg. 

von    Mering    and    Min- 

1883. 

Smith      and      Kilbaun' 

kowski  produce  experi- 

mental pancreatic  dia- 

sion   of    parasitir  dt- 

betes. 

e&ses  by  arthn>poda 

Infectious  diseases  noti- 

Gilbert   di-icovers   fori 

fication    act    in    Eng- 

colon      anil      piiraly 

land. 

phoid  baeilli. 

Behring   discovers   anti- 

Fia-fen light  introdurfl 

toxins. 

International        Cbolm 

University   of   Lausanne 

founded. 

Society   of    An»theii-t- 

Imperial      Institute      of 

(London). 

Experimental       Medi- 

1894, 

Kita-tato  anil  ^er-in  ii- 

cine    foun.U'.l     at    SI. 

cover  pla^tue  harillu- 

Petersburg. 

Kirstcin     <le vises    din'"' 

Behrinn  treats  diphthe- 

larvngoscopv. 

ria  with  antitoxin. 

SehlMch  intitNluc-  infil- 

Koeh   introiluei's    tuber- 

tration ani-sthesi;!. 

culin. 

Local  Government  Act  m 

Inf.'clioiui   Disi'ii^s   Pre- 

England. 

vention    .\rl    in    Eng- 

1S95. 

PfeiftiT  di.«ei>ver;i  iar'e- 

land. 

riolysis. 

Bowditch     d<-monsI  rates 

Rontgen      discover-     .- 

non-fatinability  of 

rays. 
Nobel  prizes  intrmiiind 

Weg    t    In    ne  rogha 

Wilhelm  Hisrelormsaus- 

w  thmetl    1  vol  t. 

tomical   nomenelatun- 

In  1  tutc    for    Inf     tious 

Marconi  introduces  ■ii'^ 

Dseases      opene,l      at 

less  telegraphy. 

Berl  n  un  le   KocI . 

1896. 

Max     Gruber    discivrr- 

Lister  In  t  tule  for  Pre- 

bacterial       aggliiiiM- 

ventive   Medicine 

tion. 

(London)  toundisl. 

Murphy     produces   siir- 

Waldeyer  founds  neuron 

ce-slul  circular  ana.-!"- 

theory. 
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Dibdin  and  Schweder  in- 
troduce biological  puri- 
ficatioD  of  sewage. 

Widnl  and  Sicard  intro- 
duce agglutination  tc«t 
tor  typhoid  fever. 

Shiga  discovers  dysen- 
tery bacillus. 

Emil  Fischer  synthctincs 
caffeine,  theobromine, 
xanthin,  guanin,  . 
adenin. 

Bordet  discover  bacte- 
rial hemolysin. 

KilUan  introduces  direct 
bronchoscc^y. 

Litfiler  and  Frosch 
investigate      filterable 

Radium  discovered  by 
the  Curies. 

Dreser  introduces 
heroine. 

Emil  Fischer  iiioiatea  the 
purin  nucleus  of  uric 
acid  compounds. 

Looss  demonstralca  t  rans- 
mission  of  hook-worm 
infection. 

Theobald  Smith  difTeren- 
tiates  between  bovine 
and  human  tubercle 
bacilh. 

Medical  Library  Associa- 
tion  founded. 

Reed  and  Carroll  estab- 
lish transmission  of  yel- 
low fever  by  mos- 
quitoes. 

Jacques  Loeb  produces 
chemical  activation  of 
sea  urchin  egR. 

EbrUch's  Institute  tor 
Experimental  Therapy 
founded  at  Frankfort. 

Liverpool,  London  and 
Edinburgh  schools  of 
tropical  medicine 

founded. 


Robert    Gersuny    intro- 
duces   paraffin    injec- 


G&rtner    introduces    to- 


Widal  and  Ravaut  intro- 
duce cytodiagnouis. 

Wertheim  introdueea 
radical  operation  for 
uterine  cancer, 

De  Vries  states  mutation 

Uhlenhuth  introduces 
precipitin  test  for  blood 
stains  (Bordet,  ISdS). 

Dutton  and  Ford  dis- 
cover parasite  of  sleep- 
ing sickneaa. 

O.    Cohnhcim   discovers 

Takamine  isolates  ad- 
renalin. 

Rockefeller  In.-<titute  for 
Medical  Research 
opened  in  New  York. 

Institute  Oswaldo  Cruz 
opened  at  Rio  de  Jan- 

"Biomctrika"  founded 
by  Gal  ton,  Pearson 
and  Weldon. 

Carrel  introduces  meth- 
ods of  vascular  anasto- 
mosis and  transplanta- 
tion of  tissues. 

G.  Kelling  introduces 
exploration  of  perito- 
neal  cavity   by  infta- 

Herzog  discovers  site  of 
Asclepeion  at  Cos. 

Carnegie  Institution  of 
Washington  founded. 

Imperial  Cancer  Re- 
search Fund  (Eng- 
land) founded. 

Metchnikoff  inoculates 
higher  apes  with  syph- 
ilis. 
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Emil  Fischer  and  ' 
Meting  intioduce  vi 
nol. 

Bier  introduces  artificial 
hyperemia. 

E^thovcn  invents)  ntring 
ftolvanomet^r. 

Bruce  shows  that  sleep- 
ing  dcknem  is  trami- 
mitted  by  tsetse  Ay. 

Heniy  Fhippe  Institute 


for  Tu 


uloi 


Atwater  invents  respira- 
tjoo  calorimeter. 

Sauerforuch  introduces 
pneumatic  cabinet  for 
surgery  of  the  cheet. 

Schaudinn  discovers  para- 
site of  syphilis. 

Alfred  Einbom  discovers 
novocsine. 

Robert  Koch  investigates 
African  fever. 

InHtitut  filr  Geschichte 
iter  Klediiin  (Leipzig) 
fount!  e<l  under  Karl 
Sudhoff. 

Bordet  and  Oengou  dis- 
cover       bacillu? 
whooping-cough. 

Rudolf  Virehow  Hospital 
opened  at  Berlin  (Oc- 
tober n. 

B&riny  develops  theory 
of   vestibular   nyst.if- 

Sehool  of  Tropical  Medi- 
cine et:tablL>)hcd  at 
Bru!«^. 

Nutrition  Laboratorj- 
(Cam<^e  Institution! 
establLihed      at     Boa- 

Food    and    Drupi 

d".  S.)  passed. 
Wa.'C'emiann    introducn* 

seriMliagnusis  of  syphi- 


von  Pirquet  introdiKri 
cutaneous  leactitm  in 
tuberculonis. 

Calmette  and  Wolfl-Bt- 
ner  introduce  con- 
junctival react  loiw. 

Royal  Society  of  Mrdi- 
cine  (London)  foundni. 

Society  of  IVopical  Mnl- 
icine  (London) 
founded. 

Sleeping  Sickness  Bunau 
(London)  founded. 

Royal  Army  Mnliral 
College  opened  at  Mill- 
baok. 

University  foundnl  al 
Manila. 

Ffirster  introduces  opni- 
tion      for      loraxnotor 


Ehrlich    introduce*  fal- 

Noguchi    improve?  the 

Wasaermann  react  iw- 
Harriaon      demonstntR' 

nerve-fiber   outpwih 

extravitally. 
Henri  end  others  inln>- 

duce  ultraviolet  stfri^ 

iiation  of  water. 
Flexner   produrn>  piili"- 

myelitis      experiiW'- 

ally. 
Vedder        demoofin'"' 

amebicidal    aclioD  "' 


Law  again.<t  White  Sl>" 
traffic  (U.  S.)  pa»«l 

Carrel  inrc»i|igate«  c^w 
Tital  eultuie  and  rc~ 
jurenation  of  itsuff 

Noguchi  introducf*  I"'" 

Cusbing  deewibes  iy 
pituitarinn. 
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1915. 

Delousing  of  troops. 

prize    toT    optical    re- 

Carrel-Dakin   treatment 

searches. 

of  infected  wounds. 

Peyton    Rous    transmits 

Kunshot  wounds. 

filterable  viruB. 

1915-16. 

Mott   et  al.   investigate 

shell-shock. 

jdasmodium  in  vitro. 

1916. 

Souques  describes  camp- 

SudhotI   opposes   theory 

tocormy. 

of  .\mericaD  origin  of 

Werner  describea  Volhy- 

ayphilis. 

nian  fever. 

F.  Weber  and  Ix)rey  em- 

Vanghetti introduces  cin- 

ploy  r-rays  to  vLsualize 

cplaaty. 

abdominal  viscera. 

Dakin     introduMw     di- 

Children's     Bureau     *»- 

tabliahed       (Washing- 

BuU introduces  antitoxin 

ton,  D.  C). 

for  gai  gangrene. 

Abderhalden     introduces 

1917. 

Principle  of  wound  excl- 

ferment    reaction    for 

diagntwiH       of      preg- 

Lemaltrc). 

aancy    and    dementia 

von   Economo   describes 

prtecox. 

Barthe   deviws   ambrinc 
treatment. 

Mental  tcsU  employed  in 
recruiting  aoldjers. 

Supreme  Court   (U.   S.) 

Willems         standardizes 

denies  "rights"  of  in- 

early    mobilization    in 

joint  wounds. 

cal  to  public  welfare. 

1917-18. 

Phipps  Psychiatric  Clinic 

investigates         trench 

(Baltimore)  opened. 

fever. 

International        Medieiil 

1918-19. 

Spanish     influenza     epi- 

Congress in  London. 

demic. 

Inada  and  Ito  invcstlgnte 

1919. 

British        Ministry       of 

spirochetal  jaundice. 

Health    established 

Pan-European  War. 

(July  \). 

GasBing  of  troops  in  war- 

1920. 

Noguchi  discovers  Lepti)- 

fare. 

spira  in  yellow  fever. 

Futaki  and  Ishiwara  dis- 

First Congress  of  Medi- 

cover parasite  of  rat- 

cal      History      (.\nt- 

bite  fever. 

werp). 
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n.  HUfTS  ON  THE  STDDY  OF  MEDICAL  HISTORT 

"Greater  even  than  the  greatest  diacovery  is  to  keep  open  the  way  U 
future  discoveries."— Abel  (Mellon  Lecture,  1915). 

In  the  examination-paperB  of  the  V.  S.  Naval  Academy,  as  they  wro 
jnibliclv  printed  in  the  early  eighties,  one  encountered  a  large  number  of  qura- 
tioBB  like  these; 

Draw  a  map  of  Europe  after  the  peace  of  Utrecht. 

Show  that  the  later  Roman  Republic  was  nomint^y  a  democrai?  bul 
with  aristocratic  tendencies. 

Ship  lying  head  to  wind,  get  underway  under  sail,  and  stand  out  on  tbe 
port  tack. 

Make  all  preparations  for  a  gale.  Main  tack  and  clew-gamet  gone,  what 
is  to  be  done? 

.Show  by  a  genealoKical  table,  how  Charles  V  obtained  the  different  pula 
of  his  dominions,  and  draw  a  map  of  the  same. 
'    Design  boilers  to  supply  ste^n  for  an  engine  of  2000  1.  H.  P.,  etc. 

In  pedagogics  of  this  lund,  in  which  the  Naval  Academy  was  a  pioneer, 
what  a  Dr^y,  refreshing  contrast  to  the  kind  of  thing  other  students  enduNd 
in  the  same  period  I 

This  method  of  teaching,  the  Socratic,  which  requires  the  student  to  use 
his  own  mind  and  do  his  own  thinking,  is  now  coming  to  be  accepted  evwy- 
where  as  the  best  substitute  for  what  Osbom  descnbcs  as  "the  prevailicig 
system  of  overfeeding,  which  stuffs,  crams,  poure  in,  spoon-feeds,  and,  aa  ^ 
sort  of  death-bed  repentance,  institutes  creative  work  after  ftraduatioD." 
The  same  authority  in-Wances  "the  famous  method  of  teaching  law  riMii*- 
rovcred  by  the  educational  genius  of  Langdell,"  in  which  "the  students  do  all 
the  lecturing  and  discoursing,  the  professor  lolls  auie'lty  in  his  chair  and  [nakps 
his  comments."'  At  Weimar,  as  Amy  Fav  tells  us,  Liszt  formed  capable 
jtianists  by  making  his  pupils  do  all  the  pfaying.  "Je  ne  suU  pas  vn  pnv 
fessFiir  (ill  piano."  he  would  say,  although  he  sometimes  condescended  tofirtp 
them  ■out  with  some  difficult  pai^age  or  some  subtle  nuance  of  expression. 
That  is  how  Osier  taught  his  students  to  think  clinically,  and  the  methods  of 
teaching  medicine  by  "case  histories"  introduced  by  Ricliard  Cabot  and  other', 
are  in  the  same  trend.  The  extreme  of  spoon-feeding  is  Vivian  Poore's  "idiot 
savant,"  an  asylum  inmate,  who  could  repeat  most  recondite  pas.'^agea  leaned 
hv  auditory  memory,  much  as  Blind  Tom  played  the  piano  or  as  a  type  <" 
Cihincse  .servant ,  in  preparing  a  pudding,  is  said  to  imitale  every  slightwt  g* 
ture  made  beforehand  o^  his  mistress.' 

One  of  the  jiioneers  m  teaching  medical  history  by  the  newer  methods  vras 
the  late  Dr,  James  Finlaj-son.  of  Gla.''gow,  who  early  saw  that,  for  details  ind 
minutiie,  the  printed  volume  is  better  than  sj-stematic  lectures,  and  that  mfdi* 
cal  libraries  are  really  the  laboratories  in  which  the  professor  and  hift  sludenta 
must  work.  He  sometimes  amused  himself  by  o.sking  his  hospital  assi.=tantf 
"whether  C.alen  wrote  in  Latin  or  Oreek,  and  whether  before  or  after  |be 
Christian  era."  Their  wrong  answers  convinced  him  that  the  mere  haodJi^ 
'  *nKi)ection  of  some  of  Galen's  works  would  have  embedded  the  facts  in  "'^ 


minds  better  than  any  spoken  or  written  statement,  and  he  aceordinid)'  P''^ 
demonstrations  in  the  Library  of  the  Faculty  of  Ph>-sicians  and  Surieona, 
to  which  a  small  audience  was  invited.    The  same  idea  was  utilized  by  Bi)ling»> 


I  H.  F,  Osbom:  Hii\ley  and  Education,  New  York.  1910.  25,  35. 
=  I'oore:    Treatise  on  Medical  Jurisprudence,  London,  1901,  403,    CitH 
by  George  Pemet. 
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Osier,  Welch  and  others  at  the  Johns  Hopkins  Hospital  Historical  Club,  and 
ite  success  is  sufficiently  evidenced  in  (he  n'ork  of  some  of  the  pupils.  Fin- 
lavsoD's  printed  demonstrations  of  Hippocrates  (1892V  Galen  (1892),  CeUus 
(1892),  Egyptian  Medicine  (1303),  Herophilus  and  Erasistratus  (1^93)  are 
perfect  models  of  what  such  things  should  be — genial,  simple  and  immensely 
mtereating.  The  demonstrations  by  John  S.  Billings  (Johns  Hopkins  Hosp. 
Bull.,  Bait.,  1890,  i,  29-31)  and  George  Dock  (PhvHician  and  Surgeon,  Detroit, 
1906,  xxviii,  180-186)  deserve  study.  The  Syllabus  and  Specimen-extracts 
printed  by  Dr.  John  D.  Comrie,  lecturer  on  the  history  of  medicine  in  the 
University  of  Edinburgh,  utilize  an  idea  of  Wunderlich's  in  a  very  helpful  and 
practical  way. 

Dr.  C.  N.  B.  Camac's  "Epoch-making  Contributions"  (Philadelphia, 
1909),  from  Lister,  Harvey,  Auenbruggcr,  I^nnee,  Jenner,  et  al.,  ia  the  best 
book  of  this  kind  for  American  students. 

In  the  ordinary  medical  curriculum,  the  subject  of  medical  histivy  com- 
monly goes  a-be^ng,  because  set  lectures  have  been  found  to  be  bo  inevitably 
dry  and  disappom  ting  that  students 
avoid  them,  even  as  pupils  at  mu- 
aical  conservatories  are  said  to  avoid 
the  classes  in  harmony  and  counter- 
point. It  m  a  mistake  to  overbiu-- 
den  the  student  with  extra  courses 
of  lectures,  given,  say,  in  his  gradu- 
ating year,  when  such  a  course 
QUKht  defeat  its  own  object  by  in- 
t«iirering  with  his  work  at  the  most 
important  period  of  his  student  life; 
for  his  personal  intcreet  in  medical 
history  will  naturally  depend  upon 
trhat  he  does  with  himself  after 
fcraduation.  Osier  set  off  this  diffi- 
culty by  bringing  historical  topics 
directly  into  the  clinics  and  by  his 
evenings  at  home  with  his  "boys." 
In  any  medical  faculty  of  sUe,  there 
will  always  be  some  member  who 
takes  a  personal  interest  in  encour- 
aging and  stimulating  young  men. 
^ter  the  example  of  Pasteur,  Lurl- 
wig,  Henlc,  Hyrtl,  and  of  Welch. 
who,  in  his  later  period,  has  bi-en 
content  to  hve  forward  in  the  work 
of  hia  pupils.  Here,  the  field  of 
medical  history  holds  out  perhaps 
the  moet  at  tract  ivi'  opportunity, 
and  the  following  simple  plan  is  sug- 
Eested.  Assuming  that  you  have, 
like  Osier,  a  personal  interest  in  the  welfare  of  studen 

who  have  the  time  or  inclination,  to  look  up  a  pai 

Sydenham,  or  LaPnnec,  or  Virehow,  or  the  history  of  our  knowledge  of  the 
heart  sounds,  and  report  to  you  about  it  some  evening,  either  at  your  home  or 
elrewhere.  At  the  meeting  give  each  an  opportunity  tor  a  five-  or  ten-minutea 
extempore  talk  on  the  given  theme,  and,  as  they  speak,  notice  if  they  have 
really  got  at  the  inwardness  of  Sydenham,  the  significance  of  La^nnec  or  the 
real  facta  about  the  heart  sounds.  Then  amplify  and  correct  by  whatever  you 
chooee  to  say  yourself,  at  the  same  time  demonstrating  books  connected  with 
the  author  or  subject.  In  these  days  of  large  medical  classes,  compulsory 
attendance  upon  medico-historical  demonstrations  would  require  a  good-sized 
room,  preferably  in  a  medical  library,  but  a  laiaaet  /aire  policy  will  soon  sift 
out  your  available  material,  and  the  smaller  the  gatherings,  the  better.  Joseph 
^Ivester  once  lectured  on  the  higher  mathematics  to  an  audience  of  one, 
"nwiBBeau  advised  his  students  to  get  their  bedside  medicine  in  t^e  little 
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KToupa  foUowinR  the  private  clinics,  and  Finlayiton  made  his  medico-historicil 
Katherings  small  enough  to  enable  everyone  present  to  lake  part.  But  whethn 
your  classes  dwindle  or  no,  apply  the- principle;  RepetUio  tntdrr  afudiorem. 
See  to  it  that  the  points  you  have  attempted  to  bring  out  in  your  privsle 
evenings  are  brought  out  here  and  there  in  the  different  coujBes  oi  lectures,  by 
means  of  lantern  slides  and  demonstrations  of  books,  pictures,  instnimttite 
or  what  not.  At)  you  proceed,  different  themes  might  be  Hssigaed  to  diffemit 
.students,  sometimes  their  finding  might  be  committed  to  writing,  or  a  oot™- 
tition  for  an  annual  prize  essay  could  be  made  possible  by  a  small  fund.  Tttt 
main  object  is  to  draw  nut  the  student's  faculti(«  and  possibilitiee  by  msLhig 
him  do  his  own  work  entirely,  and,  in  view  of  the  gigantic  proUfemtion  of  use- 
leHK  medical  literature  in  our  day,  a  great  boon  mi^t  be  conferred  upoa  Ihr 
MUftering  medical  humanity  of  the  future  by  insisting  that  he  be  as  brief  u 
possible  in  writing  or  speaking.  All  of  us  are  sinners  in  this  respect.  TIif 
ideal  of  each  extempore  talk  or  essay  Khould  be  a  mubum  in  parvo,  and  to  avoid 
I'ennui  de  lout  dire.  A  humane  habit  of  brevity  will  make  the  student  a  very 
acccpt.ible  contributor  to  medical  RatheringH  and  medical  journals  of  tlie 
future.  Try  to  make  these  evenings  delightful  ones  for  your  students  and  tbey 
will  keep  your  memory  green  when  more  cold-blooded  teachen  are  forgottai 
More  than  anything  else  will  the  student  appreciate  the  fact  that  you  are  not 
there  to  hear  yourself  talk,  but  lo  help  him  to  develop  himself  in  writing  aod 
flpcaking.  You  teach  boys  to  swim,  as  Billings  said,  tiy  "throwing  them  into 
Uie  vrater."  The  books,  facts,  and  daU;s  are  as  nothing  in  compariaaa  with 
the  chance  of  givine  the  student  an  enlarged  view  of  the  hutrumiora,  the  aval- 
less,  unrememberea  things  which  help  to  make  him  a  gentleman  in  his  pn>- 
fession.  Youth  is,  or  ought  to  be,  the  period  of  generous  setf-eurrender  U 
ideals.  Many  fine  traits,  l»t«nt  in  young  men,  can  be  brought  out  by  contvt 
with  a  superior  teacher.  The  general  tendency  of  Osier's  teaching,  even  in 
the  clinic,  has  been  admirably  conveyed  by  Dr.  Arnold  Klebs: 

"Never  can  one  forget  the  scenes  in  the  out-patient  department,  vim 
he  stood,  surrounded  by  his  boy.s,  helping  them  as  a  friend  in  their  strugtln 
with  Kome  difficult  case.  He  would  ^  to  one,  put  his  arm  around  his  sbouloK 
imd  then  begin  a  friendly  inquiry,  interspersed  with  humorous  remarb,  wa 
aJlusions  to  the  work  done  by  special  students  on  a  given  subjort.  rncintt, 
encouraging,  inspiring,  so  we  saw  him,  exact  always,  dogmatic  never,  and  vhn 
the  humorous  and  friendly  fire  kindled  in  his  eyes  we  could  not  help  but  kive 
him  and  with  him  the  tusk  we  had  chosen  as  our  Mfework.  Thus  n-e  jinafiii'' 
those  mailree  of  the  old  French  school,  a  school  no  longer  limited  by  natioiul 
boundaries,  one  of  those  men  who  have  trodden  the  paths  through  the  ward- 
of  the  SalpStrifire,  the  Charit4  and  Lariboisi&re,  the  Necker,  the  H6tfl  DinJ- 
makinK  apostles  and  missinnnries  in  the  great  cause  of  scientific  medirine." 

The  teacher  who  stands  out  best  in  the  present  writer's  memory-  in'  a 
stalwart  Viking  from  the  state  of  Maine,  who  had  his  pupils  assemble  at  br 
hou^ie  of  evenings  to  work  over  aleebraic  problems.  In  the  center  of  the  tsblt. 
by  the  lam)i,  there  was  always  a  large  pvramid  of  Rood-siipd  apples,  which  ^ 
boys  were  free  to  muneh  a.s  we  fiddled  over  our  quadratic  equations,  ■hili' 
our  teacher  read  his  newspniM-r  and  his  gooil  wife  pursued  her  knitting,  Nw 
and  then,  he  would  say,  with  a  New  England  twinkle,  "Be  spry!  be  proiBpl' 
be  brief!"  asour  fingers  flew  to  get  the  solution.  In  his  classroom,  all  tlwifoik 
wa-s  done  by  the  students  at  the  bhickboard.  There  were  no  recitations,  bul- 
like  Arthur  Sherburne  Hardy  or  Wentworth.  our  preceptor  could  alwiy 
ascertain,  by  a  few  leading  questions,  whether  his  students  understood  il- 
gnrithmics  or  not.  In  his  rugged  Northern  way,  he  was  Uke  Lisil  «' 
Weimar. 

As  you  proceed  with  your  cveninp",  your  own  mind  will  suggest  to  j'ou 
any  number  of  topics  for  discussion:  ft'hy  did  iinglish  and  continent*!  ph.v^ 
ieians,  for  a  lonjt  time,  study  the  dispa.se^  of  their  cities  in  connection  witli  'If 
weather?  "Epidemic  constitutions,"  "Genius  epidemicus."  What  are  the>* 
Why  is  meteorology  important  in  medicine?  How  and  why  did  ph^Msn' 
come  to  classify  diseases  like  families  of  plants?  What  is  a  disease?  "WTiJ  is 
it  not  a  "elinieal  entity"?  What  diseases  were  individualized  by  HippnmtR'' 
Sydenham?     Laennee?     Contrast  the  first  edition  of  Laftnneic's  trealii^  01 
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mediate  auHCultation  with  the  eecond.    When  did  Galen's  influence  disappear 
io  internal  medicine?    Are  we  not  atill  unconscioun  Galenists? 


™V?hy 


Why  was  epilepsy  rwarded  as  acontasious  disease  in  the  Middle  Ages? 
Why  was  it  called  "raorous  comitialis'7  Why  did  the  ancients  call  it  the 
"sacred  disease"?  What  famous  men  were  epileptics?  Why  is  the  bacl«rial 
''       y  of  infection  ^viiig  place  to  the  bio-chemicaJ? 

'Thy  were  medieval  surgeons  so  cantankerouH  about  their  fees,  and  why 
aia  tncy  ahun  major  surgery? 

Was  syphilis  really  epidemic  at  Naples  and  elsewhere  in  1494-95?  What 
was  Pasteur'H  explanation  f9r  the  sudden  appearance  or  disappearance  of  cer- 
tain infectious  diseases?  What  were  Pettenkofer's  initial  conditions  for  the 
phenomenon  of  infection?  How  did  sloven  translating  obstruct  medical 
progress  in  the  Middle  Ages?  How  has  the  original  meaning  of  the  classics 
been  obscured  by  overlaid  material?  Give  the  humorous  side  of  certain  medi- 
cal controversies  in  the  past.    Why  should  we  flit  "when  doctors  disagree"T 

What  is  the  savaf^'s  concept  of  "making  medicine"?  Explain  Huxley's 
statement  that  "medicine  ix  the  foster-mother  of  all  the  sciences."  Wn^ 
did  medicine  always  lag  behind  the  other  sciences  up  to  1850?  What  did  Sir 
Michael  Foster  mean  when  he  said  that  "her  children  arc  always  coming  back 
to  her"? 

Medical  history  can  be  taught  in  this  way  cither  by  the  seminary  plan  of 
Finlayson,  which  has  been  so  successfully  employed  by  Professor  W.  S.  Miller 
at  the  University  of  Wisconsin,  or  by  the  symposium  or  home  plan  of  Osier, 
with  inweaving  of  the  subject  in  the  clinics,  laboratoriea  and  lecture  rooms  of 
the  different  medical  discipUncs  and  specialties.  These  methods  have  been 
used  with  success  by  George  Dock  (St.  Louis),  Harvey  Gushing  (Harvard), 
David  Riesman  (Philadelphia),  and  others. 

Another  plea 
e  medical  histoi . 

n  that  the  papers  read  serve  as  an  lotroduclion  to  a  congenial  conversazione, 
with  refreshments  or  otherwise.  As  the  private  musical  club  depends  for  itii 
success  upon  the  disinterested  spirit  of  the  refined  amateur,  so  the  law  of  the 
history  club  is  that  each  member  must  shed  all  assumption  or  any  trace  of  the 
professional  jcalousv  which  is  common  to  physicians,  musicians,  poUticians, 
and  those  poasessea  of  histrionic  or  operatic  talents.  Stevenson  said  of  the 
Barbizon  community  of  painters  that  "formal  manners  being  laid  aside, 
essential  courtesy  was  the  more  rigidly  exacted;  ...  to  a  touch  of  pre- 
KUinption  or  a  word  of  hectoring  these  free  Barbizonians  were  as  sensitive  as  a 
t«a  party  of  maiden  ladies,"  TTie  medical  history  cluh  will  never  thrive  unless 
each  individual  member  preserves  the  modest,  consistent  attitude  of  a  learns. 
Michael  Anjselo's  cartoon  of  Father  Time  in  a  go-cart,  with  the  legend  "Aiteora 
imparo,"  might  be  its  device,  if  such  a  club  is  to  be  a  "going  concern." 

At  the  Johns  Hopkitu  Hospital  Historical  Club,  the  usual  plan  is  the  read- 
ing ol  one  or  more  formal  papers  followed  by  a  general  discussion.  In  these 
discussions,  the  luminous  talks  of  Professor  Welch  have  gone  far  to  make  the 
delicate  appreciation  of  values  in  medical  history  a  fine  art.  The  program  may 
be  varied  by  the  symposium  idea  or  other  features.  At  the  Jenncr  evening 
at  Harvard,  Rosenau  demonstrated  actual  vaccination  and  its  effects  upon  a 
subsequent  inoculation  of  smdlpox.  At  the  Washington  evening  on  the 
Irish  clinicians,  Stokes,  Graves,  Corrli^  and  others  were  assigned  to  different 
men,  while  Stoker'  Ufc  of  George  Petrie,  Petrie's  collection  of  Irish  folk  music 
and  other  curiosities  were  exhibited.  At  the  Leidy  evening.  Dr.  Joseph  Leidy 
of  Philadelphia  exhibited  many  interesting  relics  of  hLs  illustrious  uncle.  In- 
cidental music  illustrating  a  period  or  a  nation,  such  as  Dvorak's  terzetto  in 
C  for  Bohemia,  Purcell's  Air  from  the  Indian  Queen  for  seventeenth  century 
England,  or  something  of  Haydn  or  Schubert  or  Brahms  tor  the  Vienna  school, 
might  serve  to  break  the  monotony  and  add  to  the  festal  character  of  the 
evening. 

Advanced  instruction  in  medical  history,  that  is,  teaching  the  student 
how  to  utilize  sources  and  conduct  a  medico-historical  investigation  can  only 
be  given  at  an  institute  with  the  aid  of  a  good  medical  library'.  At  an  insti- 
tut#,  the  student  would  be  taught  how  to  use  the  best  reference  books  and 
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bibliographical  tooln;  how  to  detect  and  correct  poa»ble  sources  of  onr  m 
medical  writings  and  opinions,  early  and  late;  how  to  deal  with  medical  mmit- 
Ncripts,  the  pathway  to  which  lies  through  the  earlier  printed  books;  how  lo 
evflfve  new  facts  from  the  findings  of  erudition;  and  bow  to  t«ach  otbtn  l« 
teach  and  to  think  historically.  A  medico-histarical  institute  should  therr- 
fore  be  not  only  a  plant  for  research  work  but  also  a  seed-plant  of  medical  cul- 
tuT«,  This  end  would  best  be  attained  by  the  study  of  the  general  hisbnrof 
Rcience  in  connection  with  the  history  of  medicine.  In  1906,  Dr.  BotMld 
Laufer  filed  an  impressive  plea  for  the  study  of  the  history  of  medicine  ant]  Ibe 
natural  sciences  m  this  country.'  The  best  account  of  institute  teaduDf. 
including  the  best  reference  books,  methods  of  research,  exhibitioiu  tai 
museums,  and  the  endowment  of  medioo^iistorical  research,  is  to  be  found 
in  the  v^uable  and  exhaustive  paper  of  Dr.  Arnold  Kleba  (1914')  which  ill 
who  are  interested  in  the  subject  should  read.  Dr.  George  Sarton,  of  Haimd, 
a  scholar  learned  in  the  mathematics  and  the  history  of  culture,  has  endeavoral 
to  stimulate  an  interest  in  the  establishment  of  an  institute  devoted  to  the 
history  of  the  sciences  and  medicine,  and  it  is  to  be  hoped  that  his  effortB  miy 
prove  successful.  Dr.  Sarton  is  the  founder  and  editor  of  "Isis,"  the  £rel 
periodical  to  co-ordinate  the  results  of  historical  re>iearch  in  all  the  sdenns. 
In  pui^uins  medical  history,  whether  as  a  private  recreation  or  as  a  hkd- 
lific  discipline  for  tlie  mind,  the  student  may  welt  consider  the  advice  of  tl)« 
gifted  mathematician  N.  H.  Abel:  Study  the  tejits  (Si  I'on  vnU  faire da  prugrit 
dan»  U  Tnathimalimieg,  il  faut  itudier  lee  moffrea  et  non  pas  Us  erxiien].  IB 
other  words,  it  is  better  to  begin  anywhere  with  some  definite  subject,  sucb 
as  Harvey  or  the  history  of  fever,  and  study  it  exhaustively  and  well  in  thr 
original  texts,  than  to  attempt  to  compass  everything  at  once  by  supo^rial 
skimming.  The  subject  of  medical  history  is  coextensive  with  the  cultural 
history  of  the  human  race  and  no  single  mind  can  hope  to  absorb  all  of  it- 
Here  as  elsewhere,  "general  knowledge  means  general  ignorance"  (Fioufc). 
Dr.  John  J.  Abel  is  quite  right  when  he  says  that  "there  should  be  in  resMKh 
work  a  cultural  character,  on  artistic  quality,  elements  that  give  to  paistlni!. 
music,  and  poetry_  their  high  place  in  the  life  of  man."  The  real  student  of 
medical  history  n-ill  see  his  Hippocrates  as  he  does  hut  Homer,  his  Harvfj"  w 
he  does  his  Shakespeare,  his  Sydenham  as  he  does  his  Milton,  This  ' 
■     I   it  is  lh(  


,-. perhaps,  but   it  is  the  royal  road  to  learning  anjihing  well.    Dr 

John.son  said  that  if  any  man  will  read  intelligently  on  any  subject  so  muiy 
hours*  a  day  he  will  soon  be  learned.  It  is  only  in  this  way  that  the  thii^sse 
read  becomepart  and  parcel  of  our  mental  lieing  and  "make  incision  in  Ihf 
memory."  The  best  models  in  writing  for  the  student  arc  the  charminp  wsavs 
of  Osier,  of  which  Sudhoff  observed  that  they  contain  more  of  the  true  histortral 
spirit  than  many  a  learned  ivork  of  the  professional  hL^torian.  The  reason 
is  that  Osier  loved  his  old  authors  as  he  does  his  profession.  If  the  student 
reads  Greek  or  Latin,  he  will  find  much  help  in  such  admirable  bilingual  lest* 
as  Loeb's  Classical  Library  for  the  ancient  poets  and  authors,  who  abound 
In  medico-historical  details,  Monro's  Lucretius  (1864),  Alexander  Lee's Celsu? 
(1831).  Littrf's  Hippocrates  (1839-fll),  Darembcrg's  Oriba-ius  (1851-76), 
Francis  Adams'  Ait-tseus  (1856),  Ldon  Meunier's  Fracastorius  (18931  i™ 
Sir  Arthur  Hort's  Theophrastus  (Loeb  Classical  Library,  N.  Y.,  1916).  F" 
beginners,  Sudhoff  warmly  recommends  Theodor  Beck's  charming  inlrodut- 
tion  to  the  Hippocratic  canon  hy  means  of  remarkably  well-chosen  e:(cerpW 
(1907),  a  German  bilingual  which  might  well  be  translated  for  Endish  and 
American  students.  Dr.  C.  N.  B.  Camac's  "Counsels  and  Ideals"  Trom  Vbi 
writings  of  \t'illiam  Osier  (Boston.  1905),  and  the  "Aphorisms  and  Reflections" 
of  HuxW,  selected  by  his  wife  (London,  1907),  should  be  on  every  studdt'' 
table,  TTic  historical  booklet.*  published  by  Burroughs,  Wellcome  &  Company 
(London)  are  useful  and  accurate.  But,  as  CariyTe  says,  "not  many  tW^^ 
are  needful;  an  open,  patient,  valiant  soul — that  is  the  one  thing  nw^f'l'v 
To  this  may  be  added  a  monition  from  a  later  writer:  "Better  keep  youfsetf 
clean  and  bright ;  you  are  the  window  throuf^  which  you  must  see  the  woHd. 

1  Laufer:  Science,  N.  Y..  1907,  n,  s.,  xxv,  889-895. 

>  Klebs:  Bull.  Johns  Hopkins  Hosp.,  Baltimore,  1914,  xxv,  1-10. 
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A.  Histories  of  Hbdicinb 

Of  the  larger  works,  the  "Grundrias"  of  Johann  HermanD  Baas  (1838- 
1900),  of  Worms  on  the  Rhine,  translated  into  ED^liBh  by  H.  £.  Handerson 
(New  York,  1SS9),  is  ^ill  in  many  respects  the  must  readable.  The  earlier 
■worksof  Le  Clerc  (I69fi),  Friend  (1725-27),  Schulie  (1728),  Haller  (1751),  Blu- 
menbach  (1786),  and  Kurt  Sprenget  (1792-1803),  are  mainly  of  antiquarian 
interest,  while  the  histories  of  Hecker  (1822-29),  Bostock  (1834),  Puccinotti 
(1850-66),  Meryon  (1861),  Darcmberg  (1870)^  and  Bouchut  (1873)  are  now  of 
a  vintafe  that  could  appeal  only  to  the  special  "taster."  Sprengcl's  work  is 
unrivalled  for  its  close  rendering  of  the  facts  of  ancient  medicine  and  the  un- 
impeachable accuracy  of  ittt  footnotes.  Heinrich  Haeser's  great  work  (3d 
ed.,  1875-82)  is  l^ised  upon  original  research  and  is  remarkable  for  erudi- 
tion but  not  always  for  accuracy.  The  third  volume,  on  epidemic  diseases, 
is  invaluabh'''  The  merits  of  Baas's  history  are  that  he  covers  the  whole  ground 
in  a  thick,  but  not  loo  long-winded,  volume;  that  his  statements  of  fact  are  all 
of  them  accurate  as  far  as  they  go;  that  he  gives  a  very  thoroughgoing  accoUnt 
of  the  different  medical  "theories,"  the  condition  of  medicine  and  surgery  in 
the  different  periods;  and  that  he  frequently  carries  his  readers  over  many 
dull  patches  by  hLs  keen  and  frolicsome  sense  of  humor.  His  faults  are  a 
certam  diffuseness,  the  poor  arranEement  of  his  subject-matter,  his  long  lists 
of  relatively  unimportant  names,  his  failure  to  discriminate  many  things  of 
Bcientitic  moment,  from  things  that  are  trivial,  his  whimsical  tendency  to  wander 
away  from  his  subject  or  to  enlarge  upon  comic  or  erotic  details  and,  finally,  a 
curious  lack  of  balance  and  proportion  which,  with  all  his  glancing  wit  and 
humor,  indicates,  at  times,  an  absolute  contempt  for  the  exigencies  of  literary 
style.  He  gives  us  many  dates,  but  not  always  those  we  want,  and  like  mort 
medic^  historians  Baas  ls  at  his  weakest  when  he  gets  into  the  modem  period. 
He  cannot  see  the  woods  for  the  trees,  dilates  more  upon  theories  than  facts, 
is  behind  the  times  in  his  attitude  toward  the  germ-theory,  and  has  more  to 
say  about  Broussais  and  Ra-wri  than  about  Lafnnec  or  Louis,  Charcot  or 
Pasteur.  Yet  no  modem  historian  has  given  a  finer  appreciation  of  the  great 
E!nglish  physicians,  with  whose  practical  aims  he  was  evidently  in  cordial 
sympatlw.  Althoi;gh  a  Rhinelander  by  birth.  Baas  represents  the  extreme 
North  German  or  Prolestant  view  of  medical  history.  He  is,  everywhere, 
an  essentially  masculine-minded  writer,  hating  all  shams,  humbuggery,  frauds 
and  superstitions.  His  footnotes  and  marginalia,  hke  Gibbon's,  suggest  a 
certain  sympathy  with  tabooed  subjects.  Nothing  delights  him  more  than  to 
isolate  some  indecorous  or  inconsistent  trait  of  character  and  brandish  it  aloft 
in  what  Swinburne  calls  "the  broad  light  of  German  laughter." 

Julius  Pagel'  published,  in  1898,  a  one-volume  history  of  medicine  in  the 
form  of  lectures.  This  is  a  very  readable  book,  the  work  of  a  broad,  good- 
natured,  tolerant  spirit,  but  sometimes  inaccurate,  and  the  bibliography 
is  a  hasty  puddinc.  The  new  edition  (1915)j  revised  and  partly  re-written 
by  Karl  SudhofT,  nas  been  pursed  of  much  maccuracy.  puticularly  in  the 
earlier  periods.  In  1903-5,  Page!  and  Max  Neuburgercollaboraledifi  oringing 
to  editorial  completion  the  Hanilbudi  der  GeschichU  der  Mediiin,  which  was 
begun  by  Theodor  Puschmann.  This  work,  in  three  volumes,  is  the  most  re- 
liM>le  source  of  reference  for  facts,  dates  and  bibliograpny  after  Haeser.  It  is 
written  upon  the  cooperative  plan,  and,  in  dealing  with  the  modem  period, 

by  Drs.  George  Dock  and  M. 
be  found  in  the  Jour.  Miasouri  State  Med,  Ass.,  St. 
Louis,  1910,  ix,  366-369. 
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the  editors  have  rcnorted  to  the  usual  plan  of  havino  each  Rpecinlty  Irenttii 


I 


tunctory,  anil  routine  character,     but  the  Hubstantial  merits  of  the  iHiwh- 
mann  Haodbuch  aa  a  reference  work  cannot  be  overestimated, 

A  best  miKlcm  work  is  unqiieationably  the  recent  "History  oi  Mwiiciiw" 
by  Pagel's  collaborator,  Professor  Max  Neubtuger  (18(18-  ),  of  Vimnii, 
which  IB  stili  coming  out  in  parts  and  also  in  process  of  trunsiation  by  Enmi 
Playfuir  under  the  direction  of  Sir  William  Osier  (London,  1910).  Prior  lo 
this  publication,  Neiiburger  had  cstabliiihed  a  well-det>erved  reputation  liir 
accuracy  and  scholarship  throuK>i  hiit  valuable  historical  nionoKraph«  on  Ibr 
physiology  of  the  nervous  system  before  the  time  of  Flourens  (18971,  tk 
mechanism  of  specific  nutrition  (1900),  the  prehi^itory  of  untiloxic  tboapy 
(1901).  old  medical  Vienna  (1920)  and  medicine  in  Josephus  (1920).  As  ii 
writer  Neubiirger  is  eluquent,  profound,  absolutejy  sincere,  and  a  sood  »lyli.'l 
As  a  scholar,  he  Is  rioher,  deeper  and  more  serious  than  Baas,  and  his  aIX(iunt^ 
of  folk  metlicine  and  of  Greek  aiul 
Arabian  medleine  are  by  far  the 
hotter  of  the  two.  Yet  he  has  no 
Havini;  salt  of  humor  and  oft«n  n- 
hibil«  the  Germanic  tendenry  to 
rhapMxIixi'  and  to  wander  o0  iiiio 
philOHOph'"  -"™"-     "Ti i™i:~-.j 


irluta 
field,  but  doe<  not  »hn;i> 
present  them  m  a  simple,  direct  man- 
ner. The  second  volume  of  Noi- 
burecr's  treatise,  co»'ering  malieviJ 
medicine,  is  n  masterly  synliiiw, 
ojienina  out  many  new  viewpninW 
The  author's  firm  grasp  of  the  wi- 

ilex  details  is  everywhere  maniT*!. 

lut  the  reader  is  apt  to  lose  hiinvl' 
at  the  first  reading.  TTie  larjw  fin* 
volume  of  The  Enftlish  translatioa  it 
printed  on  light-we^t  cloth  p«p<T, 
a  gnyit  comfort  in  huK^^ized  boob. 
The  substratum  of  erudition  (foot- 
notes and  marginalia)  luw  liw 
larttely    omitted    from    the   Enfdidi 

Of  the  snijiUer  handbooks,  WuwI- 
erlich  s  fipschichte  der  Medizin"  (1859)  has  never  been  translated  jmd  Hos 
not  go  beyond  Sch6nlein'e  time.  It  was  written  by  the  hand  of  n  mart" 
clinlciaii,  and  la  interesting  for  its  anthology  of  illuHlr'atlve  excerpts,  indudinc 
the  different  classificBtions  of  disease  down  to  the  lime  of  Schonlein.  11"' 
brief  and  Uttle  known  aketchee  of  William  Farr  (1S39)  and  Edwin  KW" 
(1808)  are  highly  original  and  suggestive.  TTie  Briluh  Mtdical  AhmaA 
of  1S30  {pp.  113-178)  oonlAJns  the  neat  hUtory  up  to  Sydenham's  tJmet^llx 
emment  English  statist,  William  Farr.  The  preceding  volumes  of  the  jounnJ 
(1836-38)  contain  his  valuable  and  scholarly  medical  chronologies.  TV 
"Medical  History"  of  Edward  T.  Withington  (London,  1894)  is  theimrk  "f 
a  Kenuine  scholar,  written  in  an  unusually  engaging  manner,  with  maH 
valuable  terminal  notes  and  appendices.  Unfortunately,  It  stops  at  thebept- 
mng  of  the  nineteenth  centur>-,  but  it  is  baaed  upon  original  research  and  th«» 
are  few  of  the  amalter  sized  hooks  which  convey  so  much  accurate  infonnalw". 
TTie  "Epitome"  of  Roswell  Park  (1897)  was  preceded  by  the  exceUent  hirtwy 
of  Robley  Diinglison  (1872).  L6on  Meumer's  "Histoire  de  la  mWwine 
(Pans,  1911)  has  the  merit  of  being  verj-  full  on  the  modem  period  and  i* 
very  readable,  but  not  entirely  accurate.    The  recent  studies  of  Chariw  ani 
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B.  Medical  Biography 


The  earliest  exhaustive  colleclion  is  the  "Dictionnairp  historique  de  la 
decine  (1755)  of  N.-F.-J.  Eloy,  which,  in  its  later  four-volume  form  (1778), 
nvtUuable.  Bayle  and  Thiliaye'R  "Biographie  m^icale"  (Paris,  1855)  is  & 
t  of  medico)  "Who's  Who"  up  to  the  middle  of  the  nineteenth  centviry, 
inently  useful  as  far  as  it  ^ocs.  The  seven  volumes  by  A.-J.-L.  Jourdam 
'fixed  to  the  "EncyelopAlie  dea  sciences  m^dicalee"  (Paris,  Panckoucke, 
EO-25)  are  indifipensable,  containing  many  valuable  bibliographies.  August 
rsch's  "BiographiBehes  LeKikon"  (6  vols.,  Wien  u.  Leipzig,  1884-8),  and 
gel's  "BioRraphisches  Lexikon"  of  nineteenth  century  physicians  (Berlin  u. 
en.,  1901),  are  standard  modem  works,  which  may  be  supplpmented  by  the 
oy  admirable  biographies  of  EDglish  physicians  in  Leslie  Stephen's  Dic- 
Qory  of  National  Biography  (68  vols.,  London,  18S5-1912),  by  the  Biog- 
ihie  frangaise  (46  vols.,  Pans,  1852-77),  the  Neuer  Nekrolog  der  Deulscheo 
33-52)  the  Bi<^raphischeHJahrbuch(189&-1911),  and  other  reference  works 
ed  in  uie  extensive  biblic^^phy  given  Iw  Hiisch,  The  standard  sources 
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land  (Sir  Henry  W.):  Memoir  by  J.  B.  Atlay,  London,  1903. 
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Paris,  1839,  2  s.,  vii,  193-198.  Paris  m*d.,  suppl.,  1914,  675-591 
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pp.  v-xx.— MUnchen.  roed.  Wchnschr.,  1902,  xlix,  1265-1267  (R.  Koss- 
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(M.  von  Gruber).— Ztschr.  f.  Tuberc.,  Leipz.,   1917,  xxviii,  19S— 199 

(H.  Much). 
BeU  (John):  Johns  Hopkins  Hoep.  BuU.,  Bidt.,  1912,  ndii,  241-250  (E:.  R. 
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Dally),— J,  Anthrop.  Inst.,  Lond.,  1880-81,  x,  242-261,  1  phot.  (^-  W. 
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Pater:  Macmillan's  Mag.,  Lond.,  1886,  liv,  5-18. 
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Tourette).  Inauguration  du  monument:  Ibid.,  1898,  xi,  401-418,  port 
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Leipzig,.  1893-4,  xxxiii,  pp.  i-x  (B.  Naunyn).— Deutsche  Ztschr.  f. 
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Smith  (Nathan):  Life  and  letter^  by  Emily  A.  Smith,  New  Haven,  1914. 
Soemmerring:  Life  by  W.  Strieker  (Frankf.  a.  M.,  1862). 
Soranus  of  Ephesus:  Samml.  klin.  Vortr.,  Leipi.,  1902,  n.  F.,  No.  336  (GMiik. 

No.   121),  703-744  (J.  Lachs).- Abhandl.  d.  K.  sfichs.  GeseU-ocb.  d. 

Wissensch.,  phU.-hist.  KI.,  Dresd,,  1910,  locvii.  No.  2  (J.  Uberg). 
Spaldine  (Lyman:  Life  by  J.  A.  Spalding,  Boston,  1917. 
Spallanami :    J.-L.   Ahbert:    tloges  historiques,  Paris,    1806,    1-186.— 8c. 

Progreaa,  London,  1916,  xl,  236-245  (B.  Cummings). 
Stensen:    Opera   v.   I    (Openhafjen,   1909).— Sir   M.    Foster.      Lecl,   Hist. 

Physiol,,  Cambridge,  1901,  106-110.— Med.  Libr.  &  Hist.  J..  Brookl-v-n, 

1904,  ii,  166-182,  port.  (F.  J.  Luti).^I.  J.  Walsh.  Catholic  churrfimeii 

in  science.  Phila..  1906,  137-166,  port.— Johns  Hopkins  Hosp.  Bull., 

Bait..  1914,  xxv,  44-51  (W.  S.  MiUer). 
Steinschneider  (Moriti);  Bior.  Jahrb,.  1907.  Berl..  1909.  xii.  171-175  (I 

Pollak). 
Sternberg  (George  M.):    Blop-aphy  by  hia  widow   (Chicago.   1921).— Tr, 

Am.  Soc.  Trop,  Med.,  N.  Orl.,  1916.  x,  19-26  (E.  L.  ilimson). 
Stokes:  Life  by  Sir  W.  Stokes  (Lond..  1897).— DubUn  J.  M.  Sc..  187S.  Iit. 

186-200  (J.  W.  Moore).— Med,  Hist.  Meath  Hoap..  Diibi..  188S.  129- 

136,  1  pi, 
StoU:  V,  Fossel:  Stud.  z.  Gesch-  d.  Med.,  Stuttg.,  1909,  133-191. 
Stromerer:  H.  Bohlfs.    Gesch.  d.  deutech.  Med.,  Leipz.,  188.'),  iv,  139-261)- 

Wien.  med.  Wchnschr.,  1876,  xxxvi,  1064  (T.  Billroth). 
Sassmildi  (J.  P.):   Publ.  Am.  Statist.  Ass.,  Boston.  1900-1901.  \Ti.  fi:-« 

(F.  S.  Crum). 
Swammerdam:  Werk.  v.  h.  GenooL<ch.  t,  Bevord.  d.  Nat.-Gf'nees-  en  Hf^^k. 

teAmst.,  1880,  v,  1-64  (B.  J.  Stokvis).    "Some  Apostles  (rfPhraod-r' 

by  W.  Stirling  (Lond     1902,  p.  34).    See,  aL»o:  novel  'Swammerdnm' 

by  H.  Klencke,  3  v.  (Leipz.,  1860), 
Sydenham:  Life  by  J.  F.  Pavne  (Lond..  1900) —J.  Brown  ■■Hi.nr  suhwiiTT,' 

Lond.,  1858,  1-98.— lieiitsche  med.  Wchnschr..  Loipz..  1SK9.  xv.  HKSS- 

1070  (Pagel).— A-sclepiad,  Lond.,  1892,  ix.  385-401.  port.,  pi.  (tiir  B. 

W.   Richardson).- Med.   Ne»-s,   PhiU.,  1894,   btv.  234-236  (Sir  H. 

Acland).— Janus.  Am.=t.,  189S,  iii,  4-11  (J.  F.  Pa>-ne).  and  M.  Grmi- 

wood  on  Sydenham  as  epidemiologist  (Proc,  Rov.  Soc.  Med..  Lunil , 

1918-19,  xii.  Sect.  Epidemiol-,  5.5-76. 
SyMuB  (Franciacus) :  Sir  M.  Foster.   Lcct.  Hist.  Phvsiol..  Cambridge,  1901. 145 

-173.— Johns  Hopkins  Hosp.  Bull.,  Bait.,  1909,  x.\,  329-339  (F.  Bak<Ti. 

— Proc.  Charaka  Club.  N.  Y..  1910,  iii.  14-28.  2  pi.  (S.  E.  JcUiffe). 
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Sjmtt;  Memorials  by  R.  Palcrson,  Edinb.,  1874, 

T»it  (Lawson):  Brit.  M.  J.  Lond.,  1899,  i,  1561-1564.— J.  Am.  M.  Assoc., 
Chicago,  1899,  xxxiii,  875-880  (C.  A.  L.  Reed). 

ThBcknOi:   J.  InduHtrial  Hyg.,  Boston,  1920,  i,  578-581  (T.  M.  Ix!gge). 

Theopbrastua  of  Eresos:  E.  L.  Greene.  I^ndinarkB  of  Botanieal  History, 
Wa.'^h..  1909.  i,  52-142. 

TMube  (LudwiR) :  Berl.  klin.  Wchnschr.,  1876, xiii, 209  (R.  Virchow).— ChariW 
Ann..  1875.  Beri.,  1877,  ii.  767-800.  port.  (E.  Leyden). 

Tronchin:  Life  by  H.  Tronchin,  Par.,  1906. — Arch.  f.  Gesch.  d.  Med.,  Leipt., 
1907-8,  i,  81;  289  (A.  Geyl). 

Trotter  (Thomas):  J.  Roy.  Nav.  M.  Serv..  Lond.,  1919,  v,  412-419  (Sir 
H.  D.  RoUeeton). 

Trouaseau:  P.  Triaire:  Bretonneau  et  sea  correspondants,  2  v.  (Pari§,  1892). 
—Internal.  Clin.,  Phila.,  1916,  26.  s.,  iii,  284-303  (F.  H.  Gamson). 

Trudeau:  Biography  by  S.  Chalmere,  BcntoD,  1916,  Bull.  Johns  Hopkins 
Hoep.,  Bait.,  1916,  xxvii,  86-107  (W.  B.  James  [el  al.\.—J.  Am.  M.  Asa., 
Chicago,  1916,  Ixvi,  244-246  (S.  A.  Knopf). 

Turner  (Sir  WiUiam):  Life  by  A.  Logan  Turner  (Edinburgh,  1919). 

Venol:  Zentralbl.  f.  chir.  u.  mech.  Orthop.,  Berl.,  1912,  vi,  432-435  (M. 
Klemm). — Ztichr,  f.  Kriippelfilrsorge,  Hamb.  &  Jjeipz.,  1914,  Tii,  216- 
224  (M.  KimiHse). 

Vesalins:  Etudes  by  A.  Burggraeve,  Ghent,  1841. — Lives  by  M.  Rotb  (Berlin, 
1892),  J.  M.  Ball  (StrXouis,  1910),  and  J.  Olmedilla  y  Puig  (Madrid, 
1913). — Sir  M.  Foster:  Lectures  on  the  History  of  PhyBiology,  Cam- 
bridae,  1901,  1-24.— Edinb.  M.  J.,  1914,  n.  s.,  riii,  324;  388,  1  pi. 
(G.  M.  Cullen).— Janu.1,  Am»t.,  1914,  xix.  397-523  (E.  0.  van  Leer- 
sum,  el  al.).—m4.,  1915,  xix,  435-507,  8  pi.,  1  tab.  (F.  M.  G.  de  Fey- 
fer).— Nederl.  Tiidschr.  v.  Geneesk.,  Amat.,  1915,  2.  R.,  li,  pt.  1, 
4-130  (E.  C.  van  Leersum,  et  ai.).— Med.  Rec.,  N.  Y.,  1915,  tcivii,  245- 
247  (W.  H.  Welch,  et  oi.).— Johns  Hopkins  Hosp.  Bull.,  Bait.,  1915. 
xxvi.  118-123  (W.  H.  Welch,  et.  ol.).— Bull.  Soc.  Med.  Hist.,  Chicago, 
1916.  i.  47-65  (F.  H.  Garrison). 

Virchow.  Biography  by  W.  Becher  (Ber!.,  1891).— Briefe  (Leipz.,  1907).— 
Gedachtnisrede  by  W.  Waldeycr  (Abhandl.  d.  k.  preuss.  Akad.  d.  Wis- 
sensch.p  Berl.,  1903,  1-52).— Gedachtnis-Feier.  Verhandl.  d.  Berl. 
Gesellsch.  f.  Anthrop.,  1902,  311-130.  port.— Arch.  f.  path.  Anat.  (etc.), 
Berl.,  1903,  cjcti,  2-7  (F.  von  Recklinghausen),— Johns  Hopkins  Univ. 
Circ.  Bait.,  1891,  xi.  17-19  (Sir  W,  Osier).- Phila.  M.  J.,  1902,  x,  360 
(W.  H.  Welch).— Science,  N.  Y.  &  Lancaster,  Pa.,  1902,  n.  b.,  iv,  441- 
445  (F,  Boas),- Virchow-BibhoRraphie  (Berl,  1901), 

Vulpiani  Paris  m^.,  1912-13,  xii  (suppl,),  733-747  (J,  Camus). 

Wanon  (John  Collins):  Life  by  E.  Warren,  2  vols.,  Bost,,  1860, 

Weigert  (Carl):  Biography  by  R.  Rieder,  Beriin,  1906. 

Weisauim  (August):  Science,  N.  Y,,  1915,  n,  9.,  xli.  917-923  (E.  G.  Cook- 
iin). 

Welch:  Science,  N.  Y.,  1920,  n.  s,,  Iii,  417-433  (S.  Flexnrr). 

Wells  (WiUiam  Charles):  Sketch  by  Elisha  Bartlctt  (Louisville,  1849).— 
Ann.  Ophth..  St.  Louis,  1909,  xviii,  454-458,— Louisa S.  Wells:  Journal 
(New  York  Historical  Society),  1906,  84r-l06. 


Weyer  rjohann) :  Biography  by  Carl  Binz,  2.  Aufl.,  Berlin.  1896.— Med.  Mag,, 
Lond.,  1897,  vi,  520;  609;  651;  769  (E.  T.  Withit^ton). 

WUte  (Charles) :  Med.  Libr.  &  Hist.  J,,  Brooklyn,  1907,  v,  1-18  (J.  G.  Adami). 

Wl^  (Robert):  Tr.  Rov.  Soc.  Edinb.,  1861-2,  xxiii,  99-131  (W,  Seller).- 
Med.  Libr.  &.  Hist,  J,,  Brooklyn,  1904,  ii,  153-165,  1  pi.  (J.  Roh- 
rth). 
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WUki  (& Samuel):  Biographical  lUminieceDceB  (Lond.,  1911). — Guy's Hoep. 

Gas.,  Lond,,  1911,  xxv,  508-510,  port— Bibliography  of  bia  wntinpbr 

WiUiam  Wale:   Ibid.,  512-520.— Brit.  M.  J.,  Lond.,  1911,  ii,  1384-1390. 

port.— Lancet,  Lond.,  1911,  ii,  1441-1443,  port.— Guy's  Ho^.  Rfp.. 

Lond.,  1913,  Ixvii,  1-39  (W.  H.  White). 
Wintenritt   (Wilhelni):    MUncheD  med.   WochenBchr..    1917,   bdv,  385  (J. 

Marcuse).— Wien.  klin.  Wochenschr.,  1917,  xxx,  347  (A.  Stnmr). 
WlMman  (Richard):    Life  by  Sir  T.  Longmore  (Lond.,  1S91).— Sir  B.  W. 

Richardsoii,  Disdplea  of  Aesculapius,  Lond.,  1900,  i,  158-175,  port.— 

West.  Lond.  M.  J.,  1912,  xvii,  203-205  (S.  D.  Clippingdale). 


Withering:  Life  prefacing  his  "Misceliancoua  Tracts,"  Lond.,  1822.  i.  1-206 
[Biblioeraphyl,  207-209.— Proc.  Roy.  Soc.  Med.,  Land.,  1915,  via. 
Sect.  Hist.  Med..  85-94  (A.  R.  Cushny). 


WoUf  (Caspar  Friedrich):  Jenaischc  Ztachr.  f.  Med.  u.  Naturw.,  Jena.  l"^. 

iv,  193-230  (A.  Kirchhotf).— W.  M.  Wheeler;   Woods  Holl  Biol.  Led.. 

1898,  Bost.,  1899,  vi,  255-384. H^itEungsb.  d.  k.  preuss.  Akad.  d.  \\i*- 

senach.,  1904  (W.  Waldcyer).) 
Wood  (Horatio  C.) :    Alumni  Rpg.  Univ.  Penn.,  Phila.,  1906-7.  xi,  196-3J1 

(G.  E.  deSchwciniti.— Therap.  Gai.,  Phila.,  1920,  xJiv,  322-324  (H 

A.  Hare).— Med.  Rec.,  N.  Y.,  1920,  xc^-iii,  393-396  (H.  Beatcs,  jr.;. 
Wunderiich:  Arch.  d.  Heilk.,  Leipz.,  1878,  iv,  289-320  (O.  HeubnCTi;  .121- 

329  (W.  Roser).— Med.  KUn,,  Berl.,  1915,  xi,  901-903  (A.  Strumpri)., 
Touna  (John  R.):    Bull.  Johns  Hopkins  Hoap.,  Bait.,  1918.  xxix.  ISe-lOI. 

2  pi.,  (H.  A.  Kelly). 
Toung  (Thomas) :  IJvea  by  Gumey  (Lond,  1831)  and  Peacock  (Lond.,  18551. 

—Diet,  Nat.  Biog.,  Lond.,  1900,  bdii.  393-399  (C.  H.  Lees). 
Tpennan:  Janus,  Amst.,  1913,  xviii,  1;  197  (K.  C.  van  Leer^um). 

'.  Fossel:  Stud.  i.  Gesch.  d.  Med.,  Stuttg.,  1909.  46-110. 
m:  Lives  by  Tissot  (1797)  and  R.  Iscber  (1893). 

C.  Histories  op  Special  Subjects 
Alchemy:    K,   C.  Sohmieiler:    ■■Gewhichte  der  .\tchemic"   iHallc.   1S32  — 

K   Rerthelot:  Let  origimx  'h-  I'lilrhimie  (Pariii.  IS-t-Ti. 
Aleiandrian  Hedictne:   K.  Sudhoff.     ".Xerzlliches  aus  grierht-chpn  Pap^iu.- 

Irkunden"  <I.,elp£ig,  19071. 
American  Medicine:  Jame$  Thachrr'.-  sketch  in  his  American  Medical  Bi<«- 
raphy.  Bost..  182S,  i,  9-85.  which  conlainfseparnlehi^orie^  of  m«ilirinr 
in  th<- colonial  Slates.  Centiur  (Al  of  American  medicine  'Phila..  I'^T'i. 
in  particular  the  critical  sun-ey  by  J.  S.  Billings  ipp.  290-366'.— t*.  D. 
Gross:  '"Hif4orv  of  Ampncan  medical  literature"  tPhila..  1S76-. — 
J.  M.  Toner:  ""Contribution.*"  letc.l  (Washinfcton.  IS74i.— F.  R. 
Packard:  ■■HL-tor\- of  Mr-iicinc  in  the  United  States"  t Phila..  1901  - 
J.  G.  Mumftwil:  ",\  Narrative  of  Medicine  in  .America"  (Phila..  liKB 
— rniv-ersitv  M.  Man  .  Phila-.  1-^97-?.  x.  136-140  (Sir  W.  0«ler  - 
J.  .Am.  M.  Asi..  Chicago.  1911.  h-iii.  437-441  iH.  A.  KcUv  — M«l. 
Rec..  X.  Y-.  1901.  Lx\\  3t>l-;S(17  ^S-  Smithl:  1913.  Isxiiv.  277-*3  T. 
Abbel.— Mrtt.  A  Surg..  St-  Li>uL*,  1917.  i.  IDR'^inrt  C.  Vabf  - 
Tr.  Am,  Surg.  .\ss..  Phila,.  1917.  xxx\-.  ti5-171    E.  Souchon 

Ludwig  Cboulant's  "Geschichte  und  Biblingrsphie  der  anatooi- 
ischMi  AbbiMung"  'Leipzig.  1S52'.  reeenttv  translated,  with  additiooil 
malter  bv  Minlinter  Frank  ilniv.  Chicago  Press.  IftS)  ;  Hj-nl':' 
rtudies  of  ,\rab)c  anil  Hebrew  terms  ilSTS'.  .-uutomical  liiTninolop 
(ISSOl  aod  oM  CrtTOian  Imnini  techniri  ilSi4':  Robert  itm  TofJy'- 
sludies  in  mc^li^val  anatomy  Ln|>zi|c.  1898^.  the  /fiVotrr  -Jf  Caytolomit 
ptatti^itr  of  Mathias  Duval  an<)  Edouard  Cu\-er  Pari*.  l'«9S',  Lud<rig 
Hopfttn  tbeeartv  cultural  p)ia.ses<.KbbandI.  3.  Gesch.d.  Med..  Brwlau. 
19M.  Hrft  9),  and  Kari  Sudboff  on  tiaditkMial  11907)  and  graphic 
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phases  of  anatomv  (1908)  arc  the  most  remaricabte  works  in  this  field. 
The  anatomical  illustratioD  of  the  uterus  alone  in  most  exhaustively 
treated  in  "L'utero  attraverao  i  secoli"  (Caatello,  1917)  by  F.  la  Torre. 
The  late  Sir  William  Turner's  history  in  the  Encyclopjedia  Britannica 
(«u6  voce  "Anatomy")  and  Frank  Baker's  article  in  St^dman's  Reference 
Handbook  (N.  Y.,  1913,  i,  323-345)  are  the  best  monographH  on  the 

Sneral  subject  in  English.  Toply'a  monograph  in  the  Puechmann 
andbuch  (1903,  it,  155-325)  is  a  good  routine  and  bibliographic 
account  of  the  whole  subject.  Thomas  Lauth'.s  unfinished  "Histoire 
de  Tanatomie"  (1815)  is  an  earlier  work.  Anterior  even  to  this  is  the 
"Historia  anatomife"  of  Caspar  Bauhmus  (1597),  which  gives  marginal 
bibUographical  references  to  all  the  discoveries  listed.  A  similar  service 
is  rendered  by  Sprengel  {pagsim).     I.  H.  Chievili's  Anaiomifm  His- 


D  the  Danish  language  (Copenhagen,  1904)  has  many  interesting 
iiiu.1  nations.  W.  W.  Keen'H  "Sketch  of  the  Early  History  of  Practicd 
Anatomy"  (Philadelphia,  1874)  is  a  valuable  history  of  di.sscclinB  and 


Charles  R.  Bardeen'a  "Anatomy  in  America"  (Bull.  Univ, 
Wisconsin,  Madison,  1905,  No.  115,  85-208)  is  the  best  account  of 
this  phase  of  the  subject.  For  cross-sectional  anatomy,  see,  the  in- 
troduction to  the  atlas  of  A.  C.  Eycleshymer  &  D.  M.  Schoemaker, 
N.  Y.,  1911,  pp.  ix-xvi.  For  termmology,  see  E.  Brii-Mud:  Histoire 
des  expressions  populaires  (Paris,  1888);  A.  Bert  &  C.  Pellanda:  La 
nomenclature  anatomique  et  sea  origines  (Paris,  1904);  H.  Triefel: 
Die  anatomischen  Namen  (Wiesbaden,  1910),  and  the  above  mentioned 
books  of  Hyrtl. 

esthesia:  Dublin  J.  M.  Se.,  1875,  Ux,  32-38  (T.  M.  Madden).— /6id.,  1888, 
Ixxxvi,  284;  373;  485;  1889.  Ixxxvii.  116;  225;  305;  486  (G.  Foy).— 
Deutsche  Ztechr.  f.  Chir.,  Leipi.,  1895-6,  xlu,  517-S96  (Th.  Husemann). 
"Semi-centennial  (The)  of  Ana^'^theaia"  (Bost..  1897). — Johns  Hopkins 
Hoap.  Bull,  Bait.,  1897.  viii,  174-184  (H.  H.  Young).— J.  T.  Cwathmey : 
Anesthcflia,  N.  Y.,  1914,  1-29.— Ann.  Med,  History,  N.  Y.,  1917-18, 
i.  329-332  (Sir  W.  Osier). 

glo-Sazon  Hedidne:  O.  Cockayne:  "Leechdomn.  wortcunnii^"  (etc.), 
(3  v..  Lond.,  1864-6).— J.  F.  Payne:  "English  Medicine  in  the  Anglo- 
Saxon  Times"  (Oxford,  1904). 

Otropoloiy:  "History  of  Anthropology"  by  A.  C.  Haddon,  Lond.  and 
N.  Y:,  1910. 

ibian  Hedicine:  F.  WUstenfeld:  "Geachichte  der  arablschen  Acrzte"  (etc.) 
(Gottingen,  1840). — Lucien  Leclerc's  "Histoire  de  la  m6decine  arabe" 
(2  vols.,  Paris,  1876).- Puschmann's  Handbuch.  Jena,  1902,  i,  689-621 
(Schruti).— K.  Opitz:  Die  Medizin  un  Koran  (Stuttgart,  1906). 

:  (Hedidne  in):  The  subject  was  opened  up  by  Virchow  in  Arch.  f.  path. 
Anat.  (et«.),  Bcrl.,  1861.  xxii,  190;  1862,  xxiii,  194;  and  the  mat'rial 
exhaustively  listed  by  Marx  (Abhandl.  A.  k.  Gesellsch.  d.  Wissenach.  zu 
Gottingen,  1861-2,  x.  3-74 ;  but  was  really  the  creation  of  Charcot  and 
his  pupils  in  the  files  of  the  Nouvelle  Icon»^japhie  de  la  Saip^tri^, 
Par.,  1888-1913,  passim.  The  two  monop-aphs  of  Charcot  A  P.  Richer 
on  the  demoniac,  the  deformed  and  the  diseased  in  art  (Par.,  1887-9); 
P.  Richer's  L'art  et  lam^ecine  (Par,  1902):  Eugen  Hollander's  mono- 
ETapha  on  medicine  in  classical  painting,  caricature  and  plastic  art 
(StuttKart,  19a3-12),  Robert  Muilerhcim's  "Die  Wochenstube  in  der 
Kunst'^  (Stuttg.,  1904),  and  F.  Parkes  Weber's  "Asjx^cts  of  Death  in 
Art"  (2.  ed.,  Lond.,  1914)  are  the  best  books  on  this  subject.  Such 
essays  as  those  of  J,  W,  Churchman  on  Jan  St«en  and  Velasquez  (Johns 
Hopkins  Hoap,  Bull.,  Bait.,  1907,  xvii,  480:  1911,  xxii,  383)  and  Mor- 
timer Frank  on  Caricature  in  Medicine  (Bull.  Soc.  Med.  Hist.,  Chicago, 
1911-15,  i,  48-57),  are  well  worth  reading. 

Tro-BabylonianUedldne:  F.  vonOefele:  "Keilschriftmedicin"  (Abhandl. 
3.  Gwch.  d.  med.,  Breslau,  1902,  Heft  3,).— F.  KUchler:  BeitrSge  tur 
Kenntnis    der   assyrisch-babylonischen    Medicin    (Ldpag,    1904). — 
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W.  H.  Ward:  The  Spal-oylindere  of  W*at«ra  Asia  (Washinpon. 
Carnegie  Inst.,  1910).— Proc.  Roy.  Soc.  Med.,  Sect.  Hist.  Med.,  Um- 
don,  1914,  vii,  109-176  (M.  Jaatrow).— Ann.  Med.  HisKiry,  N,  S  ■■ 
1917-18.  i,  231-257  (M.  Jaetrow). 

AstrolO0:    C.  A.   Mercier;    Astrology  in  medicine,  London,  1914.— f'i^l'' 
med.,    Madrid,    1871-6,   xviii-xsii,   patxim   (J.   B.    Ullerspergeri  — ** 
Fosseli   Stud.  z.  Gesch.  d.  Med.,  Stuttg.,  1909,  1-23.— Janus,  Lcv.lf-*^' 
1914.  xix,  157-177  (E.  Wickereheimer). 

Austrian  Uedidne:  M.  Neuburger:  Die  Entwicklung  der  Medizin  in  Oe»ic  ^ 
reich,  Vienna,  1918. 

Bacteriology:  Friedrich  Loeffler'a  "Vorlesungen"  (1.  Theil,  Leipeig,  ISST"  ^' 
incomplete,  which  may  be  supplemented  by  MQller  and  Prau.™i^^ 
(PuBchmann's  Handbuch,  1905,  iii,  804-852). 

Balneology:  E.  Baumer.  Abhandl.  z.  Gesch.  d.  Med.,  Bred.,  1903,  Hefl  vii.— — ^ 
K.  SudholT:  Aus  dem  antiken  Badewesen,  2  pte.  (Berlin.  I91()C-  ^  ' 
—A.  Martin:  Dfutsches  Badewesen  in  vergangenen  Tagcn  (Jena.  I90b>^^_; 
— Also,  Max  Hofler's  erudite  study  of  the  Sardinian  bathe  in  Zlxhi.  I  ^^ 
Balneol.,  Berl..  1918,  xi,  51;  65,  77;  91,  see,  alto,  the  bibliographv  irr*^  ^ 
Index  Cat.,  1920,  3.  a.,  u.  331.  '  _ 

Biblic«n>ldi7  (H«dical) :  Haller's  re-issue  of  the  Bocrhaave  "Methodus  StudiA.^^ 
Medici"  (2  vols..  Amsterdam,  1751),  and  his  bibliographies  of  botani—-"^^* 
(1771-2),  anatomy  (1774-7),  surgery  (1774-5)  and  practice  of  medicine^^  -" 

(1776-8),  make  up  the  best  ol  the  eighteenth  century  contributions. — ' 

Carl    Pel«r    Callisen's    Mtdicinisrhes    SchriftsleUar-LrTirott   (33  vol- - 

Copenhagen,  1830—15)  is  a  sort  of  author  Index-Catalogue  of  the  laltei — ^"^ 
haJf  of  the  pieht^xinth  and  the  firsi  quart4?r  of  the  nineteenth  centurie-,  —  -*" 
The  earlier  bibiioeraphips  of  G.  G,  de  Ploucquet  (1808-9),  Robert  Walt  -^^  ' 
(1824).  James  Atkin-son  (1834),  and  John  Forbes  (1835)  are  valuable.  -  -^ 
Ludwiff  Choulant's  Handfmch  der  Biicherkundr.  (2.  ed.,  Leipzig,  lS40i.    _    * 

and  his  Bibliothfca  medico-hUlorica  (Leipzig,  1842),  with  .Iiuius  Rotten-  ■ 

baum's  AMUamenta  (Halle,  1842-7),  Haener'a  BiUiotheca  epidftnio- 

graphira  (Jena,  1843),  with  J.  G.  Thlerfelder's  "Additameota"  (Meissen,  —  * 
1843;  Greitswald,  1862),  Rupprocht's  Bibiiolhfca  ^ttediro-chirurpra  -^^^ 
(1847  ct  seq.),  W,  Engelmann's  Bibliolkeca  mediro-rhirtirgiea  (Leipzig.  —  - 
1848),  Alphon-ie  Sauly's  Biblingrapkic  den  acieTtcea  mMimles  (Paris,  — _■' 
1874),  and  Lucien  Hahn's  Rnmi  de  hiblioffraiihi^  mediaile  (Pari-s.  lS07i  ■* 
are  invaluable  works  of  their  kiml.  Qu^rard's  La  France  lilUrnirf  — * 
(12  vols.,   1827-64)  and  Brunet's  Mamift  du  libraire  (S  vols..  Pari*.        -  = 

1860-6.'>,  suppl.,  Pwis,  1878-80)  ore  especially  good  for  Freneh  medi-      

eine.  Spanish  medicine  has  been  exhaustively  treated  in  the  HiMnria  *~ 
bibliogrfifirn  of  Antonio  Herniindez  M(irej6n  (7  vols.,  Madrid,  1842-  — 
52)  and  the  "Coleecidn"  of  Miguel  de  la  Plata  y  Marcos  (Madrid.  !KS2i. 
The  most  exhaustive  modem  bibliiW'aphy  of  medicine  is  the  Index-  — 
Catalogue  of  the  Library  of  the  Surgeon-General's  Office  (37  vols ,  - 
1879-1916),  supplemented  by  the  monthly  i^dei  .l/fificiu  (1873-!W:  - 
1903-1917).  The  hiatus  euuse<l  by  the  suspen-sion  of  publication  of  the  "^ 
latter  journal  wa."  filled  in  part  by  the  French  Indes  Medicui;  (ParL-i.  — 
1900-1902).  For  historic  study  of  the  fundamental  textiJ.  see  Ihe  "^ 
CalaUigiie  des  sciemvs  miilkalea  of  the  Biblioth^ue  impi^riale  (3  voU„  — 
Paris,  1857-89),  and  the  special  bibliographies  of  the  Index  Catalogue, 
particularly  it^i  lists  of  historical  texts  (2,  ser.,  xvii,  pp.  f^l78i. 

A  valuable  select  bibliography  of  important  scientific  papers  for  the  \-eats      *^ 

1800-1893  is  the  Royal  Society's  "Catalogue"  (14  vols,,  London.  1867-       

1915),  and  for  anatomy,  physiology,  bacteriology,  chemistry,  biology      ~-^ 

and  anthropoloay,  the  "International  Catalogue  of  Scientific  Liters- 

ture,"  printed  by  the  Royal  Society  (London,   1907-12).     For  pars- ■ 

sitology,  C.  W.  Stiles  and  A.  HasRall's  "Index  Catalogue  of  Medical  ^-^ 
Zoology"  (36  parts.  Washington.  1902-12)  is  unique  and  invaluable.    L,   _  ^- 


,db,GoOglc 


APPENDICES  889 

raphy  of  chemistry  (Washington,  1885-93),  F.  Schmid's  bibliography 
<rf  public  hygiene  (Berne,  1898-1906),  Heinrich  Laehr's  bibliosraphv  of 
the  Utcrature  of  ncurolt^sr  (Berlin,  1900},  H.  <ie  Rotbschild^s  Biblio- 
theca  Uctaria  (Paria,  1901},  E.  Roth's  bibliography  of  nuning  (Berlin, 
1903),  Gottlieb  Port's  index  of  dental  literature  (Heidelberg,  1904-14), 
and  R.  Ostcrtag  on  meat  inapection  (Stuttgart,  1905).  Emil  Abder- 
balden's  bibliography  of  alcoholism  (Berlin,  1904),  John  Ferguson's 
Bibliotheca  Chemica  (Glasgow,  1906),  and  the  bibliographies  of  E.  F. 
Cyriax  on  medical  gyinnaKtics(WoriBh6fen,  1909),  H.  Gocht  on  Roentgen 
li[«ratiire  (Stuttgart,  1911-14),  A.  L.  Caillet  on  pevchic  and  occult 
sciences  (Paris,  1912-13),  Donald  McMurtrie  on  crippled  children  (New 
York,  1913),  the  New  York  State  Board  of  Charities  on  eugenics 
(Albany,  1913),  A.  C.  KIcbs  on  variolation  (Baltimore,  1913},  and  F. 
Salveraggio  on  pellagra  (Pavia,  1914}  deserve  mention. 

For  lists  of  periodicals  see,  the  British  Museum  index,  the  abbreviations 
to  the  Royal  Society's  Catalogue  of  Scientific  Papers  (1867-19161,  H. 
Scudder's  catalogue  of  scientific  serials  (16X3-1876)  (Cambridge,  1879), 
the  abbreviations  to  the  Index  Catalogue  (1895,  1916),  H.  C.  Bolton's 
catalogue  oF  scientific  and  technical  periodicals  (1665-1895),  '2.  ed. 
(Wash.,  1897),  A.  P.  C.  Griffin's  Union  List  (Library  of  Congrtss, 
Washington.  1901),  H,  O.  Severance's  Guide  (Ann  Arbor.  G.  Wahr, 
1914),  the  French  Annuaire  des  joumaux  pSriodiques  (Paris,  1881-1916) 
and  the  Gesamt-Zeitschrilten-Verzeichnis  of  German  libraries  (Ktinigl. 
BibUothek,  Berlin.  1914),  For  scientific  societiep,  the  section  "Acade- 
mies" of  the  British  Museum  Catalogue,  the  International  Exehange 
Lista  of  the  Smithsonian  Institution  and  J.  Muller's  bibUography  of 
German  scientific  societies  (Berlin,  1883-7)  are  valuable. 

Indispensable  works  for  general  reference  in  a  library  of  large  size  are  the 
CataJogues  of  the  British  Mateum  and  of  the  Peabody  Librarj'  of  Balti- 
more, Maryland,  Poggendorff's  Handworterbuch  der  Geschichte  d« 
exnkten  Wisseniichaflen  (Leipzig.  1863-1904),  Julius  Petzholdt's  Bib- 
liotheca bibliographica  (Leipzig,  1866),  Lorenz's  Catalogue  de  la  Li- 
brarie  fran^^aise  (Paris,  1S67-1911),  Heinsius'  Allgemeineti  Bucher- 
lexicon  for  the  years  1700-1912  (36  vols.,  Leipzig,  1812-1913),  Won 
Valine's  Bibliopaphie  des  bibliographies  (Paris,  1R83).  Henri  Slein'a 
Manuel  de  bibliographie  K^n^ralc  (Paris,  1897)  and  A.  Hortschansky's 
Bibliographic  des  Bibliotheks-  und  Buchwesens  (Ijcipzig,  190^13). 
For  the  technique  of  bibliography,  see  the  forms  used  ny  the  Library 
of  Congress,  the  Index  Calaltmue,  the  Dewev  system  and  such  essays  as 
C.  S.  Minol :  Woods  Roll  Biol  Lect.,  1S95.  Boston,  1S96,  149-168. 

Anonymous  and  pseudonymou.^  literature  is  well  handled  in  Halkett  ft  Laing'a 
"Dictionary"  (4  vols..  Eklinburgh,  18S2-8},  William  CuNhing's  Initials 
&  Pseudonyms  (1.  &  2,  series),  and  anonyms  (1890),  Barbier's  Diction- 
naire  des  ouvrages  anonymes  et  pseudonymes  (4  vols.,  ParLs,  1822-7). 
To  these  may  be  added  John  Martin's  Bibliography  of  privat^'ly  prinb»l 
books  (2.  ed.,  Lond.,  1854),  and  the  Bibliography  of  unfinished  books 
in  English  by  A.  R.  Corns  and  A.  Sparke  (Lond.,  1916). 

Biology  (History  of):  J,  A.  Thomson:  TTie  Science  of  Life  (Chicago  4  New 
York,  1899).— W.  A.  Locv:  Bioloiiy  and  its  maker-  (New  York,  1908). 
— E.  R&dli  Geschichte  der  biologischen  Thcorien  (2.  Aufl,,  lieipzig  & 
Berlin,  1913). 

Birfli-«introl:  V.  Robinson:  Pioneers  of  birth-contml,  N.  Y.,  1920, 

Botanic  Gardens:  Ann.  Missouri  Botan.  Garden,  St.  Louis,  1915,  ii,  185-240 
(A.  W.  Hill). 

Botany:  E.  H.  F.  Meyer:  "Geschichte  der  Botanik"  (4  v.,  Konigsberg,  1854). 
—J.  von  Sachs:  "Geschichte  der  Botanik"  [MUnchen.  187.i).— J  Wm. 
Harnhberger;  "The  Botanists  of  Philadelphia"  (Phila.,  1899).— A, 
Hansin:  "Die  Entwicklung  der  Botanik"  (Giewen,  1902).— E.  L. 
Greene:  "Landmarks  of  Botanical  History"  (Wa.«h.,  1909).    Also:  J. 
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Am.  M.  Am.,  Chicago,  1911,  Iviii,  437-141  (H.  A.  Kelly).— Scien 
N.  Y.,  1914,  n.  s..  xxxix,  299-319  (D.  S.  Johnson). 

]^zaiitliie  Hedidae:  Glasgow  M.  J.,  1913,  lucx,  321;  422  [KirT.  C.  AUbut 

— H,  Corlipu;  Lesm6dwinBgrecsdepuialamortdeGalien  (Paris,  ISS^s 

Caduceos;  Am.  J.  Archeol.,  Concord,  N.  H.,  1916,  xx,  175-211  (A.  L.  Frol 

ingham).— Bull.  M.  Library  Ass.,  Bait.,  1919,  ix,  13-16  {F.  H.  Gamaor^ 

Cancer:   J.  E.  Albert.:   Daa  Carcinom  [etc.],  Jena,  1887.— Jakob  Wolff:   I^B 
Lehre  von  der  Krebakrankheit  (2  vols.,  Jena,  1907-11). 

Celtic  Medicine:  Proc.  Am.  PhU.  Soc.,  Phila,,  1887,  xxiv,  136-166  (J.  Moone.w- 

Chemistiy  (History  of):  Histories  by  H.  Kopp  (Bmachwg.,  1843-7,  1871-^= 
A.  W.  Hofmann  (Berl.,  1882),  H.  W-  Picton  (Lond-,  1889),  E.  von  Mev— 
(N.  Y.,  1891),  M.  M.  P.  Muir  (N.  Y.,  1909),  Sir  E.  Thorpe  <2  v.,  Un 
&  N.  v.,  1909J,  and  J.  E.  Brown  (Lond.,  1913).  E.  BcHhclot;  "^ 
chimie  nu  moyen  ftge"  (Paris,  1896).— School  Mines  Quart  ,  N,  ^i^ 
1905-6,  xxvii,  87;  313;  388  (W.  Ostwald).— Science,  N.  V.  &  Lanca^tr— 
Pa.,  1901,  n.  B.,  xiu,  803-809  (E.  H.  Keiser). 

Oiinese  Uedi^e:   M.  Boym:  Clavis  medica  (Frankfurt  a.  M.,  16861  — 

Clever;    Specimen  medicins  Finica?  (Frankfurt,  1682). — August  Pfi^ 

maier's  translation  of  the  pulse-lore  of  Chang  Ke  (1866),  and  his  rewa 

in  Sitzungsb.  d.  pha.-hist.  CI.  d.  k.  Akad.  d.  Wis-sensch.',  Wien.  I86.1 

on   Chinese   patholc«y,   semeiology  and   toxicology.— P.    Dabn':    i  J 
mMecinc  chez  les  Chmois  (Paris,  1863).— J.  Regnault:    Mfderire 
pharmaoie  chez  les  Chinoi?  (Paris,  1902).— Also:   Janus,  Amsl..  191. 
IX,  103;  159;  201;  267  (R.  W.  von  Zaremba).- Arch.  f.  Gesch.  d.  Mf<»=Tri. 
Leipi,,  1913-14,  vii,  115-128  (Hubotter). 

Cholerm:  G,  Sticker;  Die  Cholera  (Giraaen,  1912,  104-2S4). 

Chronology  (Medical):  The  tables  prepared  by  Ludwis  Choulant  (1S22'^^'' 
CaHimir  Brovissais  (1829),  WilUam  Farr  (1836-8),  M.  S.  Kriiger  (181(1  ^^',- 
L.Aschofril898),  and  Julius  Panel  (1908), af« useful,  as  also  the  chrono  -^  '^ 
ogie«  contained  in  the  histories  of  Sprcngel,  E.  Isenaec,  and  E.  Sohwallii*     **'■ 

Clinical  Medicine:  J,  Pecrson:  Hauptmomente  in  der  filtcren  Gosehiohie  di-  '^''' 
inedieinitiphen  Klinik  (Ko[M"nhagen,  1890). 

Contagion  and  Infection:  G,  Slicker:  Abhaodlungen  aus  der  SeuchenKctirli  ^C^" 
ichtf.  2  v..  Gics.-«'n,  l',>08-12.— Ann,  Med.  Hi--<torv,  N.  Y.,  1917-lH — ^^' 
i.  \r,(t-\7a  (A.  C.  Klebs)- 

Deaf-mutism:    Thoma-i  Arn()ld;    Eklucation   for   Deaf-Mules,   Lond.. 
1-110. 

Dentistry:  Vinrenzo  GueriniV  Hl.-tory  of  Dentistry  (Philadelphia.  1909).  an.  »  *' 
the  discriminating  review  of  Ashley  Denham  in  Pnic.  Uov.  Soc.  Med.  -  ^ 
I/in(i.,I908-9,ii,Odont. Sect., 71-98.  Also:  Gnift-Jaeobi's  ■■Gcchichlr^  "•' 
der  Zahnheilkunde"  (Tubingen,  1896),  C.  H.  E.  Koch:  Hi-;t<n^-  .*  ^_2', 
Denial  Surgi'ry,  3  v.,  Fort  Wayne,  1910,  Dental  Cosmos,  Phila.,  19211.  ^^' 
Ixii,  1-73,  and  the  exhaustive  history  of  orthodontia  by  B.  W.  Wein—  ^"^ 
berger  in  Internat.  J.  Orthodont.,  St.  Louis,  1913-20,  passim. 

Dermatology:  Handb.  d.  Gcsch,  d,  Med.,  Jena.  1905,  iii.  393-463  (I.  Bloch)-   * 
—Lancet,  Lond.,  1911.  i.  1665-1-560  (J.  H.  Sequeira).— J-  Am.  M-  Aa^ ,_    -  ' 
Chicago,  1915.  Ixv,  469-474  (H.  Fox). 

Dietetics:   H.  Lichtcnfclt:   Die  Geschichte  der  Emfihrung  (Berlin,  1913), — — ^ 

Festschr.  z.  3,  Sajcularfeier  .  .  .  d.  med.  Fac.  WUrzb.,  Leipz..  -  -  " 
1882.  ii,  17-41  (A.  StShr).- Ztichr.  f.  diatet.  u.  phj-s.  Therap.,  Leipz..,  ;  £ 
1898-9,  222-238  (J.  M arouse) .—Pop.  Sc.  Month..  N.  Y..  1913,  Ixxxiii.-  «  ■ 
417-423  (J.  B.  Nichols). 

Diseases  (Early  History):    C.  G.  Gruner:    Morborum  antiquitates.  Breslau.-  *-* 

1774.— C.  F.  H.  Marx:  Ori^nes  contagii,  Carlsruhe  A  Baden.  1827. 

C.  Pniys  van  der  Hoeven:   De  historia  morborum.  Leyden.  1846. 

Drugs:  C,  Pniys  van  der  Hoeven:  De  historia  medicamentorum,  Leyden_.  *"^ 
1847. ^F.  A.  Fliickiaer&D.  Hanbury:  PharmacoKraphia.  (2.  ed..  Loo — *■* 
don,    1879.)— A.    Tscbirch:    Fharmakognoeie    (Leipsig,    1908-12).— 
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Trousseau  &  Pidoux:  Trait*  de  th^rapeutique  {7,  ed.,  Paris  1868).— 
For  history  of  vegetable  druge  in  U.  S.  P.,  see  Bull.  Lloyd  Library, 
Cincinn.,  1911,  No.  18,  1-133  (J.  U.  Lloyd). 

icatioa  (Medical):  T.  Piuichmann,  "G«6clucht«  den  inediziniBChen  llnt«r- 
richta"  (etc.)  (Leipzig,  1889), — N.  I.  Davis,  "HiBtory  of  medical  educa- 
tion" (etc.)  (Chicago,  1851). — A.  Flexner,  "Reports  to  the  Caniwie 
Foundation  tor  the  Advancement  of  Teaching"  (Bull.  No.  4,  6,  N.  Y., 
1910-12). 

'ptian  Medicine:  Papyros  £beis  (ed.  by  G.  Ebers).  2  v.,  Leipzig,  1875, 
later  ed.  W.  Wrezinski,  Leipzig,  1913,  and  transl.  by  H.  Joachim  (Ber- 
lin. G.  Reimer,  1890). — Brugsch  papyrus  (Notice  rauKinn^e,  (etc.), 
Leipzig,  Hinrichs,  1863),  abo  facsimile  Brugsch  major  (Rec.  de 
monum.  egypt.,  Leipz.,  1863,  pt.  2,  p.  b[xv-cvii).^Brugsch-minor  (Ab- 
handl.  d,  Berl,  Akad.  d.  Wissenseh.,  1901).— The  Hearst  medical  Papy- 
rus, ed.  by  G.  A.  Reisner  (Univ.  Calif.  Publ.,  v.  1).— The  Petrie  Papyri, 
ed.  by  T.  L.  Griffith  (London.  1898).— K.  Sudhoff,  AerztUches  aua 
griechisehcn  Papyrus-Urkiinden,  Leipzie,  J.  A.  Barth,  1907 .^Prosper 
Alpinus,  De  menicina  yS^Ofptorum,  Venice,  1591.^Richard  Millar, 
DiBquisiiions  in  the  history  of  medicine,  Edinburgh,  1811  (etc.). — H. 
L,  E.  Laring's  Straasburg  dissertation  (Leipzig,  1888)  is  especially  valu- 
able as  showiiuc,  by  textual  comparison,  the  indebtedness  of  the  Greek 
and  Roman  writers  to  papyric  medicine. — Medicine  in  Ancient  Egypt 
by  Bayard  Holmes  and  P.  G.  Kitl^rman  (Cincinnati.  1914)  ia  very  help- 
ful. For  an  excellent  r6<um6  of  Egyptian  medicine,  see  Brit.  M.  J., 
Lond.,  1893,  i,  748;  lOU;  1061  (J.  Finlayson). 

:trothera^:  Ann.  d'electrobiol.  (etc),  Par..  1904,  vii,  129-146  (A.  Tripier). 
— H,  Chaufour:  Les  engines  du  galvanisme,  Paris  diss.  No.  6,  1913. — 
Tr.  XVIL  Internal.  Med.  Cong.,  1913,  Lond.,  1914.  sect.  XXIII, 
347-3.50  (H.  L-  Jones).— St.  Bartholomew's  Hosp.  J.,  Lond.,  1913-14, 
xxi.  39;  61;  70;  90  (E.  P.  Cumberbatch). 

bryology:  O.  Hertwig;  "Lohrbuch.  etc"  (9.  Aufl.,  Jena,  1910,  5-58). 
Basel  diss,  by  B.  Bloch  (1904). — W.  A,  Locy:  "Biology  and  its  makers" 
(N,  Y.,  1908,  195-236).— St.  LouLs  M.  Rev.,  1904,  xlix,  273-281  (A.  C. 
Eycleshymer).— Pop.  Sc.  Month..  N.  Y.,  1906,  Irix,  1-20  (C.  S.  Minot). 
Also  Introduction  to:  "Manual"  (etc.)  by  F.  Keibel  and  F.  P.  Mall 
(Phila.,  1910,  V.  1). 

loscopy  (History  of):  Arch.  f.  Laryngol.  u.  Rhinol.,  Berl.,  1915,  xxix,  346- 
393  (G.  Killian). 

lemic  Diseases:  G.  Sticker:  "Abhandlui^^en"  (etc.)  (Giesscn,  1908-12). 
— Handb.  d.  Gesch.  d.  Med.,  Jena,  1903.  ii,  736-901  (V.  Fosse!). 

;rapliy  (Medical) :  J.  Arata:  L' arte  medica  nclle  inscrizioni  latine  (Genoa, 
1902).— R.  Blanchard;  Epigraphie  mtSdicale,  2  v.  (Paris,  1909-1.5).— 
Janus,  Amst.,  1909.  xiv,  4;  111  (J.  Oehlor.  with  index  of  names)  — 
See.  also,  the  handbooks  of  Latin  epigraphv  by  R.  Cagnat  (4.  ed., 
Paris,  1914),  J,  C.  Egbert  (New  York,  1896)  and  Sir  J.  E.  Sandys 
(Cambridge,  1919). 

iC8  (Hedicsl):  J.  L.  Pagel:  Medieinische  Deontologie  (Berlin.  1897). — 
(5raaset;  Principos  fondamentaux  de  la  dfiontoltmie  mfclieale  (Paris, 
1900).— New  York  M.  J.,  1915.  ci,  140;  205  (G.  Wythe  Cook). 

8  (Medical):  Inf«rnat.  Clin.,  Phila..  1910,  20.  b.,  iv,  259-275  (J,  J.  Walsh). 
—Johns  Hopkins  Hosp.  Bull.,  Bait.,  1898.  ix.  183-186  (C.  C.  Bom- 
baugh).— France  mM..  Par..  1906,  liu,  300-304  (C.  Vidal).^J.  de  sc, 
laM.  de  Lille,  19&5.  i.  -MS-.'HS  (E.  Leclair).— Janus,  Amsf..  1909,  xiv. 
287-293  (D'A.  Power).- New  York  M.  J.  (etc.),  1912.  xcvi,  370-373 
(J.  J.  Walsh).— Caledon.  M.  J.,  Glasgow,  1914.  x,  27-33— Lancet, 
Lond..  1915,  i,  1213. 

[-lore  (Medical):  W.  G.  Black:  "Folk-medicine"  (etc.)  (Lond.,  1883).— 
A.  Bouchinet:  Des  6tats  primitifs  de  la  m^lecine  (Paris  thesis  No.  194, 
1891).— M.  Bartels,  "Die  Medicin  der  NaturvSlker"  (Leipzig,  1893).— 
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H.  MagnuB  Die  VolksmediBin  (Breslau,  1905)-— O.  von  HovoAi  k 
A.  Kronfeld,  "Vereleichende  Volkxmeflizin''  (etc.)  2  v.,  fStutlg.,  IIWK- 
9).— Boston  M.  AS.  J..  1888,  cxviii,  29;  57  (J.  8.  Billine*)- 

Graduation  CereroonieB:  MimI.  Ijbr.  &  Hist,  J,,  Brooklj-n.  1906,  iv,  1-14 
(W.  W.  Keen). 

GfMk  Hediclne:  Chapt^rtt  in  Neuburger,  Baas.  Darembera  (elc.)— P 
Girard;  L'Aficl6pieion  d'AtMnee  (Pari.--,  1882).— Alice  Walton;  TV 
cult  of  Aaklcpios,  Boston,  1894,  Max  Wptlmann:  Fragrapnt^unmlunt 
der  gricchischen  Aerate,  v.  1,  Berlin,  1901.— Also  Handb.  d.  Gfwi. 
d-  Med.,  Jena.  1901,  153-102  (R.  Fuchs).  Abw:  C.  V.  DarembPUL 
Etftt  de  la  m^ecine  entre  Hom&re  et  Hippocrate,  Par.,  1S6T. — C.  "m 
RitterHhain :  Der  medicinische  Wund^daube  (Berlin.  187Sj  — M. 
Mollet:  La  m^ecine  chez  les  (irecs  an  art  Hippocrate  (Paris,  I90fi  — 
0.  Weinreich.  Anlike  Heilunpiwunder  (Gieesen,  1909). — T.  Gomppn: 
Griechiseho  Denker  (3.  Aufl.,  Leipzig.  1911). — Mary  Hamillon:  Incu- 
bation, Lond.,  1906. — C.  fiinger:  Greek  Science  and  Modem  Scienfe 
(Oxford.  1920),— Brit.  &  For.  M.-Chir.  Rev.,  Lond..  18st>,  xniii. 
170;  xxxviu,  483  (T,  C.  AUbutt).— J.  de  chir.  Par.,  1846.  iv,  303;  SX! 
(Malgaigne).- Brit.  M.  J..  Lond..  1898,  i,  1.509;  1572  (R.  Caioni- 
Boeton  M.  &  S.  J..  1893,  cxxviii,  129;  153  (Sir  W.  Osier).- For  the  MS. 
of  the  ancient  Greek  medical  writera,  see:  H.  Diels,  Die  Handivhriftf^ 
der  antikcn  Aerate,  i-ii  (Abhandl.  d,  k,  prciuw.  Akad,  d.  WbHcn^h., 
Berl,,  1905).     See  also:  Homeric  medicine. 

Gynecolozy:  Franz  von  Winckrl's  'X'eberblick"  in  hLi  Handb.  d.  Geburtsh. 
(\Viesbaden,  1903,  i,  1.  Teil,  I:  1904.  ii,  1.  Tcil.  1;  1906.  iii.  2  TA 
1:  1907.  iii,  3.  Teil,  II  is  the  most  exhaustive  hccoudI  of  the  ithotf 
Nubject,  KoHsmann  (in  the  Pu-schmann  Handbuch.  1905.  iii.  953-9*1 
gives  a  good  short  account.  The  essay  by  Handfield  .lonps  at  the  bpgir- 
ning  of  Allbutt's  System  of  Gynecologj-  (19061  is  an  excellenl  free-hawi 
dixcussion  of  the  modem  phases.  The  bwt  account  of  .\meriran  gyw- 
cology  is  the  essay  by  Howard  A,  Kelly  in  the  introduction  to  hi* 
"Cyclopedia  of  American  Medical  Biography"  (Philadelphia.  W,  B. 
Saunders,  1912),  Stewart  McKay's  Histop-  of  Ancient  Oi-nfffnloev 
(1901),  Weiniiler's  history  of  jj'neeological  iltustmlinn  ([In^liii. 
1908),  F.  Schauta's  Gyniekologische  Behondlimg  einst  iind  jem 
Salzburg,  1910),  and  the  syllabus  of  L  S,  Stone  'Intemat,  Clin..  Phils-. 
1918,  28.  s.,  ii,  266-281)  may  also  be  consulleij. 

Heraldry  (Medical):  Antiquary,  Lond..  1915.  n.  s..  xi,  415;  45.1  (S.  D  Op- 
pmgdale). 

Hindu  Medicine:  F.Trendelenburg:  De  vctemm  Indorum  chirurfdn  il^fliii. 
thesLi,  1866).— A,  F.  R.  Hoemie:  The  Bower  Manuscript.  Cslnird 
1893-8.— J.  Jolly,  Grundriss  d.  indo-ariHchen  Philologie  u.  Alti-rthiuiP- 
kunde.  Strassburg.  1901.  iii,  Hft.  10.— P.  Cordier,  £tudes  sur  la  mf^ie- 
cine  hindnue  (Pari.s,  1894V— Jee,  A  short  history  ut  Arvan  niwiir*! 
science,  London.  1896.— A.  F.  R-  Hoemie:  Studies  in  tlie  modirinr 
of  Ancient  India.  I.  (Oxford.  1907). — Pusehnionn's  Hnndbuch,  Jfiu, 
1901,  i.  119-152  (I.  Bloch}.— Guv's  Hosp,  Gaz.,  Lond..  1889.  n  <.,  iii, 
117;  14.5;  157  (B.  D.  Basu)  — Proc.  Charaka  Club.  N,  Y,.  IWC,  i. 
1-28  (B,  Sachs). 

ffistoli^:  Univ.  M.  Mag.,  Phila..  1888-9.  i,  82-87  (G,  A.  Plenion. 

Homeric  Hedidnc;  C.  V.  Daremberg:  "I^a  mAiecine  dans  Homere"  iPiri'- 
1865).— H.  Froelich:  "Die  Mililarmedizin  Homer's"  (Stuttg.,  IS9T' 
— O,  Komer:  Uebcr  Wesen  und  Wert  der  homerischen  Heilkuwif 
(Wiesbaden.  1904).— Paris  thesis  by  A.  Floquet  (1912V 

Hospitals:  Virchow:  Virchow's  Arch..  Berl..  1860,  x\-iii.  138:  273;  xiv  4,1: 
1861.  xx,  166.— K.  Rudhoff:  Ails  der  Gesohichte  des>  Kranknih»it- 
wpsens.  Jena,  1913.— T.  Meyer-Steineg:  Jenaer  nie.l.-hist,  Beitr..  191^ 
Hfl,  9. — C.  A.  Mercier:  Leper  Houmw  and  Medio'vul  Hosnilak',  I»n- 
lion,  1915— J.  S.  Taylor  on  the  Hotel  Dieu  (U.  S.  Naval  Med. Bull . 
Wash..  1918.  Jdi,  653-691, 2  pi.). 
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rydrotheimpf :  M.  J.  Oertel,  "Geschichte  der  WaBserheilkunde"  (etc.)  (Leipz., 
1835).— Handb.  d.  Gesch.  d-  Med..  Jena,  1903,  ii,  589-603  (von  Oefde). 
—Boston  M.  4  8.  J.,  1906,  cliv,  85-91  (J.  H.  Pratt). 

■Tgjene  (Public) :  The  subirct  has  never  been  exhaustively  treated.  A  (tiance 
at  Profeaaor  SudhoR's  remarkable  593-page  catalogue  of  the  "Hia- 
torische  AbtheiiunB"  of  the  Dresden  Hygienic  Exhibit  (1911)  will  show 
its  scope.  Max  Rubner's  introduction  to  his  "Handbuch  der  Hy- 
giene" (vol.  i.  Leipzig.  1911)  ia  a  good  historical  sketch,  ax  also  Miiller 
and  Prausnitz  in  the  Puschmann  Handbuch  (1905,  iii,  783-852), 
L.  Kotelmann:  Gesundheitspflege  im  Mittelalter,  Hamburg,  1S96, 
and  Sir  A.  Newsholme:  Public  Health  and  Insurance,  Baltimore,  1920. 
— Sir  John  Simon's  "English  Sanitary  Institutions"  (1890),  Sir  Edwin 
Chadwick'a  "The  Health  of  Nations"  (1887),  Sir.  M.  MorriBi  The 
Story  of  BritiHh  Public  Health  (London,  1919),  "A  History  of  Factory 
Legislation"  by  B.  L.  Hutchins  and  A.  Harrison  (1903),  and  "A  Cen- 
tury of  Public  Hygiene  in  America"  (1876)  are  (jood  historiee  of  the  ■ 
legislative  phases.  For  history  of  industrial  hygiene  under  medieval 
trade-pilda,  see  Jour.  InduHtr.  Hyg.,  Boston.  1920,  i,  475;  550;  578 
(T.  M.  Legge).  H.  Kuttenkeiiler  (Die  Naturwi-ssenachaften,  Bert.. 
1915,  iii,  509-,  521)  gives  a  good  history  of  German  food  chemistry  and 
legislation,  See,  also:  Hyg.  Rundschau,  Berl.,  1917,  xxvii,  609-613 
(O.  Spiqjclberg). 

TpnotiBiii:  W.  Preyer:  Die  Entdeekung  des  Hypnotismus  (Berlin.  1881), — 
F.  Podmore:  Mesmerism  and  Christian  Science  (Phila.,  1909).  Also: 
Maryland  M.  J-,  1910,  liii,  81-97  (H.  A.  Kelly). 

.tromathemalics:  Karl  SudhofT:  Abhandl.  z.  Gesch.  d.  Med.,  Breslau. 
1902,  Heft  2,— Ann.  Med.  History,  N.  Y.,  1917-18,  i,  125-140  (E.  C. 
Smith). 

icunabnla  (Study  of  th«):  R.  A.  Peddie's  charming  manual  on  "Fifteenth- 
Century  Books"  (London,  1913),  and  C.  C.  McCulloch:  Bull.  Med. 
Library  Ass.,  Bait.,  1915,  v.  1-15.  The  earliest  work  was  Michael  Mat- 
taire's  Annalei  typograpkici  (h  vols.,  Hague,  Amsterdam  &  London, 
1719^1).  with  supplement  by  Michael  Denis  (Vienna,  1789),  G.  W. 
Panzer's  Annalea  tj-pographici  (11  vols.,  Nuremboig,  1793-1803)  is  the 
oldest  chronological  list  by  towns.  Ludwig  Hain's  Reperlorium  (4  vols., 
Stuttgart,  1826-28),  with  W,  A,  Copinger's  "Supplement"  to  the  same 
(3  vols.,  London,  1895-1902)  is  the  standard  catalogue,  which  is  further 
supplemented  by  Panzer's  chronological  Annalen  of  German  incunab- 
ula (Nuremberg,  1788-1802).  Choulant's  Handbuch  der  Bucherkundf 
(Leipzig.  1828)  and  Gravkiache  Incurtabeln  (Leipzig,  1858),  the  cata- 
logue of  French  incunabula,  by  M.  Pellechet,  v.  1-3.  Par..  1897- 
1909.  P.  Heitz's  EiniAalldruelce  (Strassburg,  1906)  and  "Pestbliitter" 
(with  W.  L.  Schreiber,  Slrassburg,  1901),  Konard  Haebler's  Spanish 
incunabula  (BibHografia  Ibfrica,  Leipzig.  1905),  Reichhng's  Appen- 
dices to  Hain  and  Copinger  (Munich,  1905-11).  J,  G.  Holtrop's  cata- 
logue of  incunabula  at  the  Hague  (1856),  Voulli^me's  catal(«ues 
of  the  Berlin  Incunabula  (Leipzig.  1906)  and  of  German  printers  of 
the  fifteenth  eentury  (1916),  I.  CoUiin's  lists  of  Upsaia  (1907)  and 
Stockholm  (1914)  incunabula,  Sudhoff's  Drvlsche  medizinische  Inkuna- 
hfln  (Leipzw,  1908).  R-  O.  C.  Proctor's  "Index"  to  the  British  Muwum 
incunabula  (London,  1898-1906).  the  Brili»h  Museum  Catalogue  of  XV 
Century  Books  (London.  1908-16),  K.  Burger's  Nummerkonkordam 
(Leipz.,  1908),  Giinther's  Wiegendmcke  of  the  Leipzig  and  Altenburg 
collections  (Leipzig,  1909),  S.  Sanpcre  y  Miguel's  "Introduction"  to 
early  Spanish  printing  and  Catalan  inrunabula  (Barcelona,  1909), 
W.  L.  Schreiber's  Catalogue  of  illustrated  incunabula  (Leipzig,  1910^- 
11),  R,  A.  Peddie's  Cimspectta  incunabidorum  (Pt.  1,  London,  1910), 
N.  P.  Kiseleff's  lists  of  Russian  incunabula  (Moscow,  1912-13),  the 
Nachtrdge  to  Hain  (Leipz..  1*^10).  published  bv  the  Prussian  Kom- 
mission  fQr  den  Gesamtkatalog  der  WiegendrucKe,  which  proposes  to 
catalogue  all  the  incunabula  in  existence.    Very  important  is  its  cata- 
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the  differeat  iinprinte,  Konrad  Haebler'B  Typenreperiorium  (4  vok., 
Halle,  1905-101  la  iodispenaable  and  invaluable.  The  above-metitiowd 
manual  of  Peddie  (1913)  eontaios  valuable  bibliographies  of  initiai^ 
printers'  marks,  colophons,  title-pages,  siKnatures  and  watermark^ 
and  a  useful  list  of  catal<^uca  of  collections  by  localities.  For  mefbods 
of  cataloguing,  see  A.  C-  Klebs,  Papers  Bibliog.  Soc.  AmOTica.  Chicsjo, 
1916,  3i,  143-163. 

Japanese  Medicine:  Y.  Fujikawa's  G»<chicht«  der  Medizin  in  Japan,  Tob'n, 
1911.— Deutschea  Arch.  f.  Gesch.  d.  Med.,  Leipz.,  1878,  i.  215-239  i.i. 
Wemichj.^K.  Ogawa:  Hi.story  of  Japaneee  Ophthalmology  (Tokn>, 
19(M). 

Jewish  Uedicin«:  T.  BarthoUnua:  De  morbis  biblicis,  CopenhaveD,  16T2.— 
J.  B.  tViedreich:  Zur  Bibel  (Nuremberg,  1848) ^^uLus  Pnm. 
Biblisch-talmudische  Medizin,  Berlin,  1911. — A.  Friedenwald:  Jraisli 
Phyidciana  [etc.],  Grate.  Coll,  Pub.,  No.  1.— L.  Venezianer:  .\sJ 
Judaeus,  F.  2.  v.  (Strassburg,  1916-17).— M.  Neubmger:  Die  Median 
im  FlaviuH  Joaephus,  Rcichenhall,  1919.— Joseph  Jacobs:  Jewii 
CoatribuUons  to  CiviWtioa,  Phila.,  1919.— Also:  C.  D.  Spivak  asd 
F.  T.  Haneman  in  J"ewish  Encycl,,  N.  Y..  19M,  viii,  409-422.— R.  Mfad: 
Medicina  sacra  (Lond.,  1749). 

Journayam  (UediciU):  Ref.  Handb.  Med.  Se.  (Stedman),  3.  ed.,  N.  Y..  1915, 
V,  706-712  (F.  H,  Garrison).— Union  mM.,  Par.,  1867, 3.  a.,  ii,  151;  179; 
193;  229;  474  (A.  Chfreau).— Munchen.  roed.  Wchnschr.,  19(0,  I, 
455-463  (K-  SudhofI). 

Jurisprudence  (Medical):  Handb  d.  gerichtl.  Med.  (Maschka),  Tiibiiif^iii, 
1881,  i,  1-112  {V.  Janowsky),  with  bibliography. 

King's  Evil:  Monoeraph  by  Raymond  Crawfurd,  Oxford,  1911.  Abo:  Prcc. 
Charaka  Club,  N-  Y.,  1906,  ii,  58-71  (J.  8.  BUUngs). 

Laboratories  (Scientific):  Johns  Hopkins  Hosp.  Bull.,  Bait.,  1896,  vii.  l»-:il 
(W.  H.  Welch). 

Laryngology  and  RUnology  {'History  of):  Jonathan  Wright's  ''Ht^tort'  uf 
LM>-ngology  and  Rhinologj-"  (2.  ed.,  Phila..  1914)  is  the  best  amiuul 
in  English,  a  very  valuable  and  accurate  work.  The  hLstor\'  bv  Gordon 
Holmes  (Med.  Pross  &  Circ,  London.  1885)  wa.-*  translated' in lo  Frrnffc 
and  German  (1887).  Paul  Heymann's  moncqcraphs  in  Handbwh  (L 
Lnr>T>goI.  und  Rhinol.,  Vienna.  1896,  and  in  the  Puschmann  Handbuch 
(1905.  iii,  573-600)  are  worthy  of  note.  For  hi8tor\-  of  lar\-n|tosoip>-. 
see  Vemeuil  (Gaz,  hebd.  de  nrfd,.  Paris,  1863,  x.  201-2051  and  Dwir 
ELsberg  (Phila.  Med.  Times..- 1873-1,  iv,  129-1.'M).  who  has  !iL»  Wl 
the  best  account  of  laryngology  in  Amerira  (TY.  Ani,  Lar\'neol.  .V*.. 
1879,  St.  LouLs,  1S82.  i,  33-90,  Chauveaus  "Histoire  lies  hiaUiliHS*! 
pharmx"  (1901-6)  is  an  exhau.>*tive  work  in  five  volumes.  ThehL-irm 
of  rhmo!<^0' by  Karl  Kassel  (Wiirzb.,  1914-  )  is  a  recent  and  rrfijblf 
work. 

Libraries  (Medical):  Ref.  Handb.  Med.  Sc.  (Stedman).  3.  ed..  N.  Y-.  191.;. t. 
901-910  (F.'H.  Garrison).— E.  Edwards:  Memoirs  of  Libraries,  3  v., 
London.  1859.— J.  W.  Clark:  The  Care  of  Books,  Cambridge.  19W, 
— J.  W.  Farlow:  Hiilorv  of  the  Boston  Medical  Libran-.  Nonrood. 
Mass.,  1918.— Bull.  M.  Librarv  .\bs..  Bait.,  1918,  ™i,  41-50  (J.  Bub- 
i4h). 

Magnetism:  Deut.schei>  Arch.  f.  Geseh.  d.  Med.,  Leipz.,  1878,  i,  320;  3S1  (V. 
Waldmann). 

Manuscripts  (Medical):  Daremberg:  Notice?  et  extracts  (Pari«.  )iu3K— 
.\rch-  f.  Gesch.  d-  Med..  Leipz.,  1908-9.  ii,  1;  385  (P.  Pansier), -W.. 
1909-10.  iii,  273-303  (Sudhoffl— H.  Diels:  Abhandl.  d.  k.  pnw- 
Akad.  d.  Wissensch..  Berl..  1905. 

Massage:  Handb.  d.  G<«ch.  d.  Med.,  Jena,  1903-5,  iii,  327-340  (L.  E>«t). 
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:  Janus,  Anuit.,  1914,  nx,  178-240  (R.  J.  Cyrux). 

_ne:  G.  F.  Fort:  Medical  Economy  During  the  Mid 

New  York,  1883.— E.  Dupouy:  Le  moyen  Age  m^cal  {Paris,  188S).- 


edieral  Medicine:  G.  F.  Fort:  Medical  Economy  During  the  Middle  Ages, 
New  York,  1883.— E.  Dupouy:  Le  moven  Age  m^cal  {Paris,  188S).— 
Sir  T.  C.  AUbutt:    "Science  and  Medieval  Thought"  (Lond.,  1901); 


_ie  "Hiatorical  Relations  of  Medicine  and  Surgery"  (et«.)  {Lond.,  1905); 
H.  M.  Ferrari  da  Grado:  Une  chaire  de  m^ecine  au  XV*  si^le  {Paris 
theflis  No.  333,  1899)  and  Allbutt'a  account  of  the  same  in  Med.  Chron. 
Manchester,  1903,  4.  a  v,  1-15.— J.  J.  Walsh :  "The  Popes  in  Science'' 
(N.  Y.  1908),  and  M.  Neuburger:  Gcnchichte  der  MediriD,  Pagd- 
Sudhoff,  Berlin,  1915,  152-195,  also:  Proc.  Roy.  Soc.  Med.,  Lond., 
1916-17,  X,  sect.  HiRt.  Med.,  107-160,  and  numerous  contributions  of 
Sudhoff  in  his  .\rchiv.  fOr  Geschichte  der  Mediiin,  Lcipiig,  1907-30, 

e&on  Medidne:  F.  A.  Flores:  Historia  de  la  medicina  en  Mexico  {3  vols., 
Mexico,  lS8ft-8).— Wien.  med.  Pwsse,  1905,  xlvi,  1897-1905  (M. 
Neuburger).— Gar.  med.  de  Mexico  (1915),  1916,  x,  3;  466  (1916), 
1918,  xi,  210  (X.  Leon). 

icro«co]n(Hedical):  Proc.  Roy.  Soc.  Med,  Lond.,  1914-15,  vii,  Sect.  Hist. 
Med.,  247-279  (C.  Singer).— J.  Roy.  Micr.  Soc.,  Lond.,  1915,  317-340 
(C.  Singer). 

ilitai7  Hedidne:  The  pralniomena  to  Hermann  Frolich's  "Militarmediein" 
(Bruaswick,  18S7)constitutethe  authoritative  source  for  bibUographical 
refercncea  up  to  1887,  and  hia  many  essays  on  the  subject  diould  be 
collect«d,  bound  and  read.  Gurlt's  history  of  international  and  volun- 
tary nursing  in  war-time  (1873^),  his  history  of  military  surgery  in 
Prussia  (1875),  and  the  military  portions  of  his  hisloiT  of  surgery  {1898) 
aie  very  important,  as  also  J.  S.  Billings'  reports  on  the  American  Army 
hoepit^  and  poets  (Circulars  No.  4  and  8,  1870-75),  the  Medical  and 
Surgical  History  of  the  War  of  the  Rebellion  (1870-88),  Virchow'a  re- 
view of  the  progress  of  military  medicine  (1874)^  A.  A.  Woodhull's 
report  upon  the  medical  department  of  the  Bntish  Army  (1894), 
A.  von  Coier's  history  of  military  surgery  (1901)  and  the  medical 
histories  of  the  Revolutionary,  Mexican  and  Civil  Wars  by  Louis  C. 
Duncan.  The  transportation  and  surgica]  treatment  of  the  wounded 
has  been  exhaustively  handW  by  CabanSs  in  "Chirurgiena  et  blewife  k 
travers  I'hisloire"  (Paris,  191S),  with  many  historic  illu'itrfltions. 
For  niedico-military  adminiit ration  during  the  slxt4«nth  to  eighteenth 
centuries,  see:  Ann.  Med.  History,  N.  Y.,  1917-18,  i,  281-300  (C.  L. 
Heizmann).  For  bibliographies  of  campaigns  by  title,  see  Index 
Catalogue,  viii,  1055-1072  and  2.  s,,  x.  500-517;  also  the  bibUog- 
raphies  of  Surgery  (Military). 

imismaticB  (Medical):  J.  C.  W.  Moehsen:  BeNchreibung  einer  Berlinischen 
Medaillen-Sammlung  12  vols.,  Berl.  &  Leipz.,  1773-1781).— C.  A. 
Rudolphi:  Index  numismatum  (Berl.,  1823,  with  the  emendations  of 
C.  L.  von  Duisberg,  1862-8).^H.  Klu\-BkcnB:  Dea  hommes  cS^breB 
[etcl  (2  voLt.,  Gand.  18.W).— E.  Rttppellin  Numismat.  Ztschr,,  Wien., 
1876,  vi.— PfeifFer  &  Ruland:  Pestifentia  in  nummis  {Tiibingen,  1882). 
— H.  R.  Storer  in  Am.  J.  Numismatics,  Boston,  1887-1912,  passim. — 
F.  Parkes  Weber:  Death  in  Art  (3  ed.,  Lond..  191S).— Helen  Farquhar: 
Royal  Charities,  Lond  ,  1919. 

irsiiig:  H.  Haescr:  Geschichte  chrktlicher  Kranki-npfle^e  und  Pflejter- 
Hchaflen  (Berlin,  1857). — Mair  A.  Nutiing  &  Lavinia  L.  Dock:  "A 
History  of  Nursing"  (4  v.,  N.  V.,  1907-12),— Arch.  f.  Gesch,  d.  Med., 
Leipz,.  1914-15,  viii,  147-164  (K.  Bass). 

metrics:  Heinrich  Fasbender's  "Ceschichte  der  Geburlshiilfc"  (Jena,  1906) 
is  one  of  those  extraordinarily  exhaustive  and  accurate  monographs  such 
as  only  a  German  scholar  could  turn  out,  occupying  1028  pages  of  closely 
n  narrative,  with  full  bibliographic  data.    It  Li  the  most  valuable 
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American  obstetrics  by  J.  Whitrit^  Williams,  is  the  most  tttdablr. 
Max  WepcheidCT's  monogr&ph  in  the  PuRchmann  Handbuch  (1905. 
iii,  87S'9a2)  is  excellent  for  reference  purposes,  E.  IngerJev's  "Frif^ 
menter"  (Copenhagen,  1906-7)  is  noteworthjf.  Witkowski's  Hkoicr 
dcs  accouchemente  (Paris,  1887)  and  his  various  monographs  on  xir 
cultural  aspects  of  pregnancy  and  labcv,  the  female  breast,  etc.,  mfull 
of  curious  and  amusinE  facte.  A  notable  contnbution  on  the  gnphir 
side  is  Felice  La  Torrc^e  "L'utero  attravetso  i  sccoli  (Castello,  191Tn 
which  is  replete  with  portraits,  reproductions  of  title-pafces  and  plitcM 
from  the  earUer  works  and  MsS.,  including  all  known  pictures  al  rF- 
cumbent  grai'ida,  ftc,  Engclmaiin's  "Labor  among  Primitive  Pro- 
pies"  (St.  I»uiB,  1882)  is  an  anthropological  claiwic,  and  his  hLilonw] 
sketch  in  Hirst 's  System  of  Obstetrics  (1888.  i.  17-67)  is  ver>- valiuMf. 
Aveling's  studies  of  English  Midwivea  (1872)  and  of  the  Chamberins 
(1882),  Ingerslev  on  RdsUn's  Roeegarten  (1902),  Sinclair's  lifr  of 
Semmelwew  (1909),  R,  A.  Monpin^  L'avortement  provoquj  daip 
I'anliquit*  (Paris  diss.  111.  1918),  and  W.  H-  Allport's  study  of  Ibe 
sovrnI«enth  century  Hebammenbucher  are,  all  (rt  them,  fascinitiif 
monographs  showing  the  close  relationship  between  obstetrics  uxiiw 
cultural  hist*HTr  of  mankind.  The  hist<wy  of  obstetrics  in  Mexico  ha* 
been  ably  and  exhaustively  treated  in  the  volume  of  Nicolas  Lkhi 
(Mexico,  1910),  with  many  unique  illustrations. 

Otdithalmolon:  Julius  Hirschberg's  Gcschichte  der  Augenheilkunde  in  thr 
new  edition  of  the  Graefe-Saemisch  Handbuch,  pouitn.  will,  when  cmd- 
pleted,  be  the  authoritative  work  fw  reading  and  reiference.  Ii  is  i 
wonderful  monument  of  (^rman  thorougfanees.  Tlie  sbcMier  tuslow 
of  August  Hirsch  (Graefe-Saemisch  Handbuch,  1st  ed.,  1877.  vii,  2»- 
Hai),  Pansier  (in  the  Lagrange  &  Valude  EncyclcqiMie.  1903.  L  l-S6>. 
Horsimann  (Puschmann'a  Handbuch  d.  Gfwb.  d.  Med.,  1905.  iii. 
489-572)  and  (in  Enjdi.sh)  that  of  T.  H.  Sha.-tid  in  Am.  Encvd  i 
Diet.  Ophth.  (Wood).  Chicago,  1917,  xi,  8524-S9CM.  with  suppleiKnt In 
Edward  Jackson  in  the  literature,  Ibid.,  8905-8925.  are  also  valoablr. 
Specifd  studies  of  worth  are  H.  Magnus  on  the  history  of  catinrl 
(Leipzig,  lS7rt)  and  ancient  ophthalmology  (Breslau.  19011.  Vjdw 
Dencffp  on  the  Oallo-Roman  oculists  (Antwerp,  18961.  Panrier  ilStU  . 
Emil  Bock  (1903).  and  K.  K.  Lund-sward  (Copenhagen.  19131  on  (fif 
history-  of  speclactes.  Mortimer  FYanfc  on  representative  ophthslmi' 
surgeons  (Wood's  S>-steni  ol  Ophth  Operat.,  Chicago.  1911.  i.  17-41 
B.  Laufcr  on  optical  lenses  iLeiden,  1915),  and  AK"in  .\.  Hubbrll  "C 
"The  Devel<^ment  of  C^hthalnralogy  in  America"  (Chicago,  19^ 
See  also:  Japane-^  Medicine:  Spectacles. 

Opothertoy:  Arch.  f.  Get^-h.  d-  Med..  Leipi..  1910-11.  iv.  i3S-156  H 
Scheleni*. 

Or^opedics:  J.K.Young:  Mananl  and  .\tlas  of  Orthopedic  .'^urgen.  Huh 
1905.  1-U.     Sir  A.  Keith:  Mender*  of  the  Maimed.  London.  1919 

Otcdogr:  Adam  Poblxer's  Gcschichte  der  Ofarenbeilkunde  i  v.  i.  StuIlEjrr.  F 
Fnke,  1907-13>.  now  completed.  ii  the  authoritative  and  fiaihii-'l 
work.  MichaH  SacK*  in  Pu.-<chmann's  Handbuch  il905.  iii.  VA-i^"" 
give;!  a  gocni  shorter  accotml.  ^ 

Pipal  niysidaiis:  P.  Mandot^iui:  Marpw  letd.  Rome.  17*4— (i  Naw-ij 
Degli  arrbialri  poniifici,  2  v.  Rome.  1784.  For  history  of  the  Psr*- 
phi-^cian^  at  .\vigihHi  ,13nS-1408\  mv  Janus,  .\msl-.  1909.  xiv.  Xi'- 
434  (P.  PansierV 

P«r*aitriogT:  Arch,  de  par^lol..  Par..  19(B.  xiii.  1M:  1913.  ^.  W  L 
M<S^V— Handb.  d.  Gesch  d.  Med..  Jena.  1903.  ii.  WS-tite  ,H  Vw- 
or\ii\— Paris  thesis  by  H.  R^nignanl  '1902:. 

PatlialoFj:  The  best  nodcn  hi:fl.T\-  is  that  of  Hans  Chiari  in  Puschminr. • 
Handbuch  il90S.  ii.  473-539'.  Eariitf'  sketcfae?.  as  cited  by  Chun, 
were  gtv«n  bv  Morgagni  1761'.  Ra\-er  ' Par£<  thesis.  IS15(.  Cniveillo^ 
(Ann.  de  I'anal.  et  phy^wd.  path..  Partj^  1S46.  ii.  Eugetie  BoNkct  >- 
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diet,  de  mM.  et  He  chir.  prat..,  Phjts,  1865,  ii),  and  Rudolf  Virchow 
("Hundert  Jahre  PatholoRip,"'  Berlin,  1895). 
PedUrtiiM:    Wolf  Becher  in  Puschmann's  Handbuch,  19()5,  lu,  982-1060. 
Also:    Handb.  d.  Kinderkrankheiten  (Gerhardt),  TtibinRen,   1877,  i, 
1-60  (C,  Hoonig).— Syst.  Pediat.  (Abt.),  Phila.,  1621  (F.  H.  GarriBon}.— 
T.  Kroner  on  Creek  pediatrics  (Jahrb.  f,  Kinderh.,  Leipz.,  1876,  x, 
340;  1877,  xi,  83;  236).— J.  W.  TroiUky:    HippocratCfl  ab  hinderarzt 
(Arch.  t.  Kinderh.,  StuttR.,  1900,  jodx,  228-247).— Sister  Marv  Rosaris: 
The  Nurse  in  Greek  Life,   Boston,   1917.— The  address  of  Abraham 
Jacobi  (Am.  Med.,   Phila.,  1904,  viii,  79.T-805)  and  his  hi.itorj'  of 
American  pediatrics  in  Arch.   f.   Kinderh..  Sluttg.,   1913   (Baginsky- 
Festschritt),  413-^26. 
Perciissioa  and  AuBcultatioii:  Handb.  d.  Gesch.  d.  Med.,  Jena.  1903,  ii,  fi04- 
611   (H.  Vierordt).— Arch.  f.  Gesch.  i\.  Med.,  Leipz.,   1907-S,  i,  329; 
403  (B.  Noltcnius).- /Wrf..  1910-11,  iv,  43-78  (E.  Ebstcin). 
PeraUn  Hedidne:  A.  M.  Fonahn:  "Zur  Qucllcnkunde  der  perBisehen  Medi- 
zin"  (Leipzig,   1910).— Ann.   Med.   Histoo',  -N-  Y-,   1919-20,  ii,  8-13 
(W.  A,  Jayne). 
Pest:  G.  Sticker:  Die  Pest  (C.ie»«wn,  190S,  1.  Th.,  1-478).— F.  A.  GaHquet: 

The  Black  Death,  1893. 
Phannacy:  Hermann  Schelenz's  Geschichte  der  Pharmiicie  (Berlin,  1904)  and 
A.  C.  Wootton'8  "Chronicles  of  Pharmacy"  (London,  1910)  are  the 
beet  works  lor  reading  and  reference.  Adnen  Philippe's  "Hiatoirc  den 
apothicairei"  (Paris.  1853).  enlargeil  and  translated  into  German  by 
Hermann  Ludwig  (2.  AuR.,  ,Iena,  1839)  is  an  earlier  work,  of  solid 
character,  on  the  history  of  drums'«.  Herman  Peters'  "Aus  pharma- 
leutiscfaer  Voricit  in  Bild  und  Wort"  (2  vols.,  Berlin,  1889-91)  takes 
up  the  cultural  side  of  the  nubject,  with  many  interesting  pictures.  The 
fragment  of  J.  Berendes  (1898),  his  translation  of  Dioseorides  and  the 
Histoire  de  la  pharmacic  of  L.  Andr6-Pointier  (Paris,  1900)  may  be 
consulted.  An  excellent  history  of  American  pharmncy  by  Edward 
Kremers  has  recently  appeared  in  Am.  Druggist,  N.  Y..  1920,  Ixviii, 
No.  3,  9;  No.  4,  9;  tfo.  5,  13.  The  studies  hyDavid  I.  Macht  in  BuU. 
Johns  HopkiuH  Hosp.,  Boll.  Sec,  also,  Drugs. 
Phyaiolofry:  The  most  readable  work  on  this  subji'ct  in  Engli-<h  is  Sir  Michael 
Foster's  "Lectures  on  the  History  of  Physiologj-"  sixteenth  t«  eighteenth 
centuries.  Cambridge,  1901),  which  is  based  upon  nriginal  research  and 
full  of  atmosphere  and  color.  John  Call  Dalton's  "Doctrines  of  the  Cir- 
culation" (Philiulelphia,  1884),  Wilham  Marcet's  "History  of  Respira- 
tion in  Man"  (London,  1897),  Ma\  NeuburgiT  on  the  development  of 
experimental  physiology  of  the  brain  and  spinal  cord  before  the  time  of 
Flourens  (Stuttgart,  1897),  and  William  Stiriing's  "Some  Apostles  of 
Physiology"  (London,  1902)  are  works  of  a  similar  character.  Stirhng's 
woric  is  a  beautiful  folio,  filled  with  fine  pictures  of  the  peat  masters, 
and,  like  Foster's  book,  inspired  with  enthusiasm.  Heinnch  Boruttau's 
"Geschiehte"  (Puschmann's  Handbuch,  1903,  ii.  327-4.56)  and  John 
C.  Cardwell's  "Development  of  Animal  Physiology"  (Med.  library  & 
Histor.  Jour.,  New  York,  1904-6,  ii-iy,  pasmm)  may  be  consulted  for 
the  whole  subject  in  its  bibliographical  relations.  See,  also,  Nature, 
Lond..  1896,  hv,  580;  600:  1897,  Ivi,  435  (Sir  M.  Foster). 


m&l.  (Dcchambre),  Par.,  1877,  2.  s.,  v  715-727  (A.  Ch^reau).— 
C.  L.'  Dana:  Poetry  and  the  Doctors,  Woodstock,  Vt.,  1918.— Ann. 
Med.  History,  N.  Y.,  1919-20,  ii,  213-227  (J.  Foote). 
iobIb:  Wien.  med.  Presse,  1907,  xlviii,  1-7  (M.  Neuburger). — Arch.  f. 
Gesch.  d.  Naturw.,  vi.  163-178  (T.  Meyer-Steineg). 
PBychiatry:  The  subject  has  been  almost  entirely  in  the  hands  of  German 
wnters.  Heinrich  Laehr.  to  benin  with,  han  made  a  complete  history  of 
paychiatry  in  the  form  of  a  calendar,  now  in  its  fourth  edition  (Berlin, 
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1893),  and  ia  the  author  of  an  unEurpaseiJDle  bibliography  of  tlw  Kbn- 
ture  of  psychiatry,  neurology  and  psycholf^ty  from  1459  to  1799  (BeriiB, 
1900).  J.  B.  Friedreich  published  &  history  in  1830  which  is  beii^ 
translated  by  Smith  Ely  Jelliffe  (1910-lb).  For  short  histories  of  p-T- 
chiatry,  see  the  text-books  of  Heinroth  (1818),  von  Feuchlendeb«i 
(1845),  Flemming  (1S59),  Leidesdorf  (1865),  von  Krafft-Ebing  (1873, 
or  8th  cd,,  1903)  and  SchiUe  (1878).  Also:  S.  Komfeld  in  PuschiMEii*! 
HandbuRh  (1905,  iii,  601-728)  and  Th.  Kirchhoff  on  the  history  li 
German  psychiatry  (Berlin.  1890).— Otto  MookemdUer's  histor)'  cl 
psychiatry  id  Hannover  (Halle,  1903),  his  studies  of  German  psydiutiy 
m  the  eighteenth  (1902)  and  early  nineteenth  centuries  (1905),  and  hu 
book  on  the  satirical  and  humorous  aspects  o!  the  subject  (1906)  »n 
of  great  cultural  value.  See,  also,  E.  Ktaepehn:  Hundert  Jshre 
P.'typhiatric  Ztschr,  f.  d.  ges.  Neurol.,  Berl,  1917-18,  xxxviii,  161-27S. 
Psjrchosnalysis:  S.  Freud:  History  (Nerv.  &  Ment.  Dis.  Monogr.  Ser.,  So. 

25),  New  York,  1S16. 
Quackeiy:    H.  Magnus:    "Das  Kurpfuscherthum"  (etc.)  (Breslau,  190S).- 

Brit.  M.  J.,  Lond.,  1911,  i,  1250-1263. 
Quarantine:    Johns  Hopkins  Hoep.  Bull.,  Bolt.,  1914,  xxv,  80-86  (^V.  V. 

Ford). 
Roman Hedidne:  A.  M.  Birkholz:  Cicero  medicus  (Leipzig,  1806). — G.Rittn 
von  Ritteishain:    Die  Heilkiinetlcr  des  alten  Roms  (Berlin,  ISTS).— 
Th.  Meyer:    Geschichte  des  roniischen  Acrztestandes  (Kiel,  19071.— 
Handb.  d.  Gesch.  d.   Med.   (PuHchmann),  Jena,   1901-2,  i,  403^11 
(I.  Bloch).— Brit.  Med.  Jour.,  Lond.,  1909,  ii,  1449;  1515;  1598  (Sir 
T.  C.  Allbutt).— Prosper  Meniere  (1858)  and  Edmond  Dupouy  (ISSi) 
on  medicine  in  the  Latin  poets. — M.  Meyer;    Theodorus  Pnscmnin, 
Jena,  1909.— W.  Schonack:  Scribonius  Largus,  Jena,  1912.— .4.  ScJlnfr; 
Vilruvim  (Jena  med.-hist.  Beitr.,  1913,  Hdt  4). 
RusBian  Medicine:  W.  M.  von  Richt4>r:  Geschichte  der  Medicin  in  Rua^kmi, 
3  v.,  Moscow,  1813-17.— Janus.  Amst.,  1901.  vi,  430;  475;  1906.  ti, 
314:   1912,  xvii.  485  (F.  Herrmann).- /feid..  1902.  vii,  352;  404;  .%S; 
635  (M.  Lachtin).— Lancet,  Lond.,  1897.  ii,  343-374. 
Saints  (Medical):  L.  Deubner:  KoNmasund  Damion  (Leipzig  A  Berlin.  1907). 

— BrisUil  M.-Chir.  J..  1912,  xxx,  289-294  (R.  Fletcher). 
Salerno  (School  of):   Collcctio  Salemitana  (S.  Dc  Ronzi),  5  v-.  Xaplos.  1S52- 
9.— P.  Giocopa.  Maeistri  Salemitoni  (etc.),  Turin,  1901.— H.  E.  Han- 
derson:   The  School  of  Salpmum,  N.  Y.,  18R3.— Med.  Cluon,,  Man- 
chester. 1904-S,  4.  s..  viii.  67-93,  1  pi.  (W.  Stiriing).     Arch.  I.  Oerfh, 
d.  Med.,  Leipi.,  1913-14,  vii,  360;  1914-15,  viU,  292;  352:  191H6, 
ix,  221 :  1916-17,  x,  91 ;  1919-20,  xii,  149  (K.  Sudhoff). 
ScsndinaTian  Medicine;   Janus,  Amst.,  1907,  xii,  665:    1909.  72  pasam  it. 
firon). — S.  Limchc:  Norsk  Medicin  i  hundrcde  Aar  (Kristiania.  19111. 
Schematic  Eye:  Janus,  Amst.,  1909,  xiv.  435-456  (E.  Pei^n.s). 
Science:    Rudolf  Eisler:    "Geschichte  der  Wissenschatlen"  (Leipz.,  1906).— 
F.    Dnnnemann;     Die   Naturwissenschaflen.   2   v.,    Leipzig,    litlfl  — 
Siudies  in  the  Histor\'  and  Method  of  Science,  ed.  C.  Singer,  Oxford. 
1917.— Abo.  the  briefer  histories  of  W.  T.  Sedgwick  &  H-  W.  Tyl« 
llioston,    1917).— Bibliography    by    Aksel    Joscphson     (John   Crerar 
Library.  Chicago,  1911). 
Shakespeare   (Medidne  in):    J.  C.   Bucknill:    The  Me<Iical  Knowledge  d 
Shakespeare   (London,    1S60).— T.   E.   Thisel ton-Dyer:     F'olk-lore  r* 
Shakespeare  (London.  1883). — J.  Moyes:   "Medicine  4  Kindred  .Art*" 
(etc.)  fGlasgow.  1896).— Canada  Lancet,  Toronto,  1919,  hi,  54ft-371 
(Sir  St.  Clair  Thom-wn). 
Spectacles:    D.  M.  Manni;    Dcgli  ocehiali  da  naao  lelc],  Florence.  1738  — 
P.  Pansier:    "Hlstoire  des  hmettes"  (Pari-s,   1901).— E,   Boek:     "Die 
Brille  und  ihre  Geschichte"  (Wien.  1903).— Ber.  (i.  d.  Versamml.  i. 
ophth.  Geseliach.,   1912,  Wiosb.,  1913.  xxxix,  419^51   (R.  Greeff).- 
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ZtBciir.  f.  ophtal.  Optik,  Berl.,  1913-14,  i,  46;    1916,  iv,  142:    1917, 
v,  42;  65:   1918,  vi,  1;  36;  97  (R.  Grccff).     /bid.,  1917,  v,  1;  33;  78 

(M.  von  Rohr). 

prehistoric  surgery  the  essays  of  H.  TiUmanoM  (1883),  R.  Leh- 
^^^-AilBche  (1896-S),  G.  Buschan  (1902).  and  K.  Jiiger  (1907). 
Robert  Fletcher  on  prehistoric  trephiiiinK  (Washington,  1882)  and 
Luca»<]hainpionni£re:  Lci<  origincs  de  la  trepanation  (Paris,  1912), — 
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treated  by  Samuel  D.  Gross  in  Am.  Jour.  Med.  Sc.,  Phila.,  1876,  n.  s., 
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